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(54) DRIVE DEVICE, POWER OUTPUT DEVICE, AND THEIR CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control an inverter input voltage over a 
wide range and to efficiently drive a motor. 

SOLUTION: A DC power supply 40 is connected between neutrals of two 
three-phase coils 24 and 26 of a 2Y motor 22, which are wound on a same 
stator and to which three-phase AC powers are respectively supplied with 
a phase difference, corresponding to a winding shift angle between each 
other from two inverter circuits 30 and 32, which have a positive pole bus- 
bar 34 and a negative pole bus-bar 36 in common, and a capacitor 38 is 
connected between the positive pole bus-bar 34 and the negative pole 
bus-bar 36. By the switching control of the inverter circuits 30 and 32, the 
potential difference between the neutrals of the three-phase coils 24 and 
26 is made to be smaller or larger than the voltage of the DC power supply 
40 to charge or discharge the capacitor 38. Wuth such a constitution, an 
inverter input voltage can be regulated over a wide range. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A driving gear characterized by providing the following Two or more polyphase current loads which have a 
coil group An inverter circuit connected to one polyphase current load in these two or more polyphase current loads At 
least one subpower supply connected during the neutral point of a different coil group of at least one polyphase current 
load from a coil group of a polyphase current load to which this inverter circuit was connected, and this polyphase 
current load At least one neutral point potential control means which controls potential of the neutral point of a coil 
group which a polyphase current load to which said inverter circuit is not connected among polyphase current loads to 
which this subpower supply was connected has 

[Claim 2] It is the driving gear which is a means equipped with an inverter circuit connected to a polyphase current load 
which said neutral point potential control means requires for this control in equipment according to claim 1. 
[Claim 3] It is the driving gear which is the load with which a single electrical machinery and apparatus is equipped 
with said two or more polyphase current loads in equipment according to claim 1 or 2. 

[Claim 4] It is the power output unit in which an output of power is possible. Two star connection coils, A positive- 
electrode bus-bar and a negative-electrode bus-bar are shared. Two inverter circuits which can supply polyphase current 
power to each of said at least two star connection coils, A power output imit which outputs power by having the 1st 
power supply connected to said positive-electrode bus-bar and said negative-electrode bus-bar, and the 2nd power 
supply connected during said two neutral points of a star connection coil, and passing current in said two star connection 
coils. 

[Claim 5] Said 1st power supply is a power output unit according to claim 4 which is the accumulation-of-electricity 
means in which charge and discharge are possible. 

[Claim 6] In equipment according to claim 5 said two inverter circuits It has two or more series connection of a top 
switching element arranged between said positive-electrode bus-bars and negative-electrode bus-bars, and a bottom 
switching element, respectively. It connects with two or more terminals of a star connection coil with which a node of a 
top switching element and a bottom switching element corresponds, respectively. A power output unit which controls 
voltage of said 1 st power supply by controlling percent modulation which is the ratio of a "on" period of a top switching 
element and a bottom switching element in said two inverter circuits according to an individual, respectively. 
[Claim 7] A power output unit which controls percent modulation in said two inverters in equipment according to claim 
6 based on the formula Vc=Vb/(dl-d2), respectively when output voltage of Vb and said 1st power supply is set 
[ percent modulation / in / for percent modulation in one side of said two inverters / dl and said another side of two 
inverters ] to Vc for output voltage of d2 and said 2nd power supply. 

[Claim 8] A power output unit which amends the above-mentioned formula in consideration of this dead time in 
equipment according to claim 7 about two or more series connection of a top switching element in said two inverters, 
and a bottom switching element in having a dead time which makes all switching elements off. 
[Claim 9] A formula by which amendment was carried out [ above-mentioned ] when said dead time [ as opposed to Ts 
and one period of the subcarrier for a period of a subcarrier which determines an on-off period in said two inverters ] 
was set to Td in equipment according to claim 8 is a power output unit which is Vc=Vb/{(dl-Td/rs) - (d2+Td/Ts)}. 
[Claim 10] It is the power output unit which said two star connection coils are prepared in equipment of any one 
publication of claim 4-9 corresponding to one Rota, and constitutes one motor. 

[Claim 11] phase contrast of each polyphase cxirrent power supplied to two star connection coils of said motor in 
equipment according to claim 10 — this — a power output unit which carries out switching control of two or more 
switching elements of said two inverter circuits so that voltage of said 1st power supply may be held on aim voltage, 
while outputting desired torque from this motor as the same as that of phase contrast of two star connection coils. 
[Claim 12] It is the power output unit which said two star connection coils are prepared in equipment of any one 
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publication of claim 4-9 corresponding to respectively different Rota, and constitutes two another motors. 
[Claim 13] A power output unit which carries out switching control of two or more switching elements of each of said 
two inverter circuits so that desired torque may be outputted from two motors, respectively and voltage of said 1st 
power supply may be held on aim voltage in equipment according to claim 12. 

[Claim 14] A power output unit which amplitude maximum of current supplied to one star connection coil is decreased 
in equipment according to claim 10, and adds current corresponding to the decrement to current supplied to a star 
connection coil of another side. 

[Claim 15] A power output unit which determines addition to a decrement and another side for said amplitude 
maximum on conditions of not producing fluctuation in an output torque of said motor, in equipment according to claim 
14. 

[Claim 16] A power output xmit which determines addition to a decrement and another side for said amplitude 
maximum on conditions of not generating effect on current which flows during said two neutral points of a stellate coil 
in equipment according to claim 15. 

[Claim 17] It is the control method of a power output unit characterized by providing the following, phase contrast of 
each polyphase current power supplied to two star connection coils of said motor - this, if it is the same as that of phase 
contrast of two star connection coils By carrying out switching control of two or more switching elements of said two 
inverter circuits, the potential difference during said two neutral points of a star connection coil possible 
[ acconmiodation ] both A control method of a power output unit which makes the potential difference between said 
positive-electrode bus-bars and said negative-electrode bus-bars the desired potential difference while outputting desired 
torque from this motor A motor which has two star connection coils A positive-electrode bus-bar and a negative- 
electrode bus-bar are shared, and they are two inverter circuits which can supply polyphase current power to each of 
said two star connection coils. An accumulation-of-electricity means connected to said positive-electrode bus-bar and 
said negative-electrode bus-bar A power supply connected during the neutral point of two star connection coils of said 
motor 

[Claim 18] It is the control method of a power output imit characterized by providing the following. By making possible 
switching control of the acconmiodation of two or more switching elements of each of said 1st inverter circuit and said 
2nd inverter circuit of the potential difference between the neutral point of said 1st motor, and the neutral point of said 
2nd motor A control method of a power output unit which outputs desired torque from said 2nd motor while outputting 
desired torque from said 1st motor, and makes the potential difference between said positive-electrode bus-bars and said 
negative-electrode bus-bars the desired potential difference The 1st motor which has a star connection coil The 2nd 
motor which has a star connection coil The 1st inverter circuit which can supply polyphase current power to said 1st 
motor A power supply connected at an accimiulation-of-electricity means by which a bus-bar of positive/negative of this 
1st inverter circuit was connected to a bus-bar of positive/negative of the 2nd inverter circuit which can supply 
polyphase current power to said 2nd motor, and said 1st inverter circuit as a bus-bar of positive/negative, and the neutral 
point of said 1st motor and the neutral point of said 2nd motor 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a driving gear, a power output unit, and its 

control method. 

[0002] 

[Description of the Prior Art] Conventionally, the thing equipped with the DC power supply connected at the capacitor, 
the positive-electrode bus-bar of an inverter circuit or negative-electrode bus-bar connected to the positive-electrode 
bus-bar and negative-electrode bus-bar of the inverter circuit which impresses the three-phase ahemating current to a 
motor as this kind of a power output unit, and the neutral point of a motor is proposed (for example, JP,10-337047,A, 
JP,1 1-1781 14,A, etc.). With this equipment, time sharing shall realize actuation operated as a pressure-up chopper 
circuit which carries out the pressure up of the voltage of DC power supply for the circuit which consists of a coil of 
each phase of a motor, and a switching element of an inverter circuit, and charges a capacitor, and actuation as which an 
inverter circuit is operated as an original circuit which drives a motor using the voltage of a capacitor, and it shall have 
charge of a capacitor, and the function of a motor of a drive. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if the breadth of the difference of the voltage of the bus-bar of 
positive/negative seen from the neutral point of a motor is taken into consideration, it is necessary by such power output 
unit to control the input voltage of an inverter circuit, i.e., the voltage between terminals of a capacitor, to within the 
limits from the voltage of DC power supply to the about 3 -time voltage. If the input voltage of an inverter circuit is 
controllable according to the condition of a motor, a motor can be driven efficiently, but if the range is restricted, 
effectiveness operation of a motor will also be restricted. 

[0004] The driving gear, the power output unit, and its control method of this invention set to control the input voltage 
of an inverter circuit in the large range to one of the purposes. Moreover, the power output unit and its control method 
of this invention set to drive a motor more efficiently to one of the purposes. 
[0005] 

[The means for solving a technical problem, and its operation and effect] The driving gear, the power output unit, and its 
control method of this invention took the following means, in order to attain a part of above-mentioned purpose [ at 
least ]. 

[0006] The inverter circuit by which the driving gear of this invention was connected to one polyphase current load in 
two or more polyphase current loads which have a coil group, and these two or more polyphase current loads. At least 
one subpower supply connected during the neutral point of a coil group with at least one different polyphase current 
load firom the polyphase current load to which this inverter circuit was connected, and this polyphase current load, Let it 
be a summary to have at least one neutral point potential control means which controls the potential of the neutral point 
of the coil group which the polyphase current load to which said inverter circuit is not connected among the polyphase 
current loads to which this subpower supply was connected has. 

[0007] Although the input voltage of an inverter circuit becomes settled in the driving gear of this this invention with 
the neutral point potential of each coil group to which the subpower supply was connected, since the neutral point 
potential of the coil group of the polyphase current load to wWch it is adjustable and, as for the neutral point potential of 
the coil group of the polyphase current load to which the inverter circuit was connected, the inverter circuit is not 
connected by the inverter circuit is adjustable, it can set up the input voltage of an inverter circuit fi-eely irrespective of 
the voltage of a subpower supply by the neutral point potential control means 

[0008] In the driving gear of such this invention, said neutral point potential control means shall be a means equipped 
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with the inverter circuit connected to the polyphase current load concerning this control. 

[0009] Moreover, in the driving gear of this invention, even if said two or more polyphase current loads are loads with 
which a single electrical machinery and apparatus is equipped, they may be loads with which two or more electrical 
machinery and apparatus are equipped. 

[0010] The power output unit of this invention is a power output unit in which the output of power is possible, and 
makes it a summary to have the 1st power supply which shared two star connection coils, and positive-electrode bus- 
bars and negative-electrode bus-bars, and was connected to two inverter circuits which can supply polyphase current 
power to each of said two star connection coils, and said positive-electrode bus-bar and said negative-electrode bus-bar, 
and the 2nd power supply connected during said two neutral points of a star connection coil. 
[001 1] In the power output unit of this this invention While performing power transfer with the 1st power supply 
connected to the positive-electrode bus-bar and the negative-electrode bus-bar by controlling two inverter circuits which 
share a positive-electrode bus-bar and a negative-electrode bus-bar, and the 2nd power supply connected during the 
neutral point of two star connection coils of a motor By supplying polyphase current power to two star connection coils, 
while the voltage between a positive-electrode bus-bar and a negative-electrode bus-bar is controllable in the large 
range, the current supplied to two star connection coils is controllable. Therefore, the potential difference between a 
positive-electrode bus-bar and a negative-electrode bus-bar, i.e., the input voltage of two inverter circuits, can be 
controlled, and a motor can be driven more efficiently. 

[0012] Here, in the 1st power output imit of this invention, the accumulation-of-electricity means in which charge and 
discharge are possible as said 1st power supply can also be used. When using this accumulation-of-electricity means, 
since the voltage between terminds of an accumulation-of-electricity means is controllable, what has a capacity small as 
an accumulation-of-electricity means can be used. 

[0013] Moreover, said two inverter circuits have two or more series connection of the top switching element arranged 
between said positive-electrode bus-bars and negative-electrode bus-bars, and a bottom switching element, respectively. 
It connects with two or more terminals of the star connection coil with which the node of a top switching element and a 
bottom switching element corresponds, respectively. It is suitable to control the voltage of said 1st power supply by 
controlling the percent modulation which is the ratio of the "on" period of a top switching element and a bottom 
switching element in said two inverter circuits according to an individual, respectively. In this case, when output voltage 
of Vb and said 1st power supply is set [ percent modulation / in / for the percent modulation in one side of said two 
inverters / dl and said another side of two inverters ] to Vc for the output voltage of d2 and said 2nd power supply, 
based on the formula Vc=Vb/(dl-d2), the percent modulation in said two inverters can be controlled, respectively. The 
voltage value of the 1st power supply is easily controllable by this. 

[0014] Moreover, it is suitable to amend the above-mentioned formula in consideration of this dead time about two or 
more series connection of the top switching element in said two inverters and a bottom switching element, in having the 
dead time which makes all switching elements off. 

[0015] Furthermore, when said dead time [ as opposed to Ts and one period of the subcarrier for the period of the 
subcarrier which determines the on-off period in said two inverters ] is set to Td, it is suitable for the formula by which 
amendment was carried out [ above-mentioned ] that it is Vc=Vb/{(dl-Td/Ts) - (d2+Td/Ts)}. 

[0016] Moreover, it is suitable for said two star connection coils for it to be prepared corresponding to one Rota and to 
constitute one motor, in this case, the phase contrast of each polyphase current power supplied to two star connection 
coils of said motor - this - while outputting desired torque from this motor as the same as that of the phase contrast of 
two star connection coils, it is good to carry out switching control of two or more switching elements of said two 
inverter circuits so that the voltage of said 1st power supply may be held on aim voltage. 

[0017] Moreover, it is also suitable for said two star connection coils for it to be prepared corresponding to respectively 
different Rota, and to constitute two another motors. In this case, it is good to carry out switching control of two or more 
switching elements of each of said two inverter circuits so that desired torque may be outputted from two motors, 
respectively and the voltage of said 1st power supply may be held on aim voltage. Moreover, it is suitable to decrease 
the amplitude maximum of the current supplied to one star connection coil, and to add the current corresponding to the 
decrement to the current supplied to the star connection coil of another side. By this, the amplitude maximum of current 
can be decreased and pressure-proofing of an inverter etc. can be made low. 

[0018] Moreover, it is the conditions of not producing fluctuation in the output torque of said motor, and it is suitable to 
determine the addition to a decrement and another side for said amplitude maximum. The effect on an output torque can 
be eliminated by this. 

[0019] Moreover, it is the conditions of not generating effect on the current which flows during said two neutral points 
of a stellate coil, and it is suitable to determine the addition to a decrement and another side for said amplitude 
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maximum. By this, it can prevent that a bad influence appears in the armature- voltage control of the 1st power supply. 
[0020] In addition, the generator motor which can be generated is also contained in a "motor" in this power output unit. 
[0021] The motor with which the control method of the 1st power output unit of this invention has two star connection 
coils, A positive-electrode bus-bar and a negative-electrode bus-bar are shared. Two inverter circuits which can supply 
polyphase current power to each of said two star connection coils, It is the control method of a power output unit 
equippai with the accumulation-of-electricity means connected to said positive-electrode bus-bar and said negative- 
electrode bus-bar, and the power supply connected during the neutral point of two star connection coils of said motor, 
the phase contrast of each polyphase current power supplied to two star connection coils of said motor - this, if it is the 
same as that of the phase contrast of two star connection coils By carrying out switching control of two or more 
switching elements of said two inverter circuits, the potential difference during said two neutral points of a star 
connection coil possible [ acconraiodation ] both While outputting desired torque from this motor, let it be a summary to 
make the potential difference between said positive-electrode bus-bars and said negative-electrode bus-bars into the 
desired potential difference. 

[0022] According to the control method of the 1st power output unit of this this invention While performing power 
transfer with the power supply connected during the neutral point of two star connection coils connected to the positive- 
electrode bus-bar and the negative-electrode bus-bar by controlling two inverter circuits which share a positive- 
electrode bus-bar and a negative-electrode bus-bar, an accumulation-of-electricity means and a motor By supplying 
polyphase current power to two star connection coils, while the voltage between a positive-electrode bus-bar and a 
negative-electrode bus-bar is controllable in the large range, drive control of the motor can be carried out. Therefore, 
according to the condition of a motor, the potential difference between a positive-electrode bus-bar and a negative- 
electrode bus-bar, i.e., the input voltage of two inverter circuits, can be controlled, and a motor can be driven more 
efficiently. 

[0023] The 1st motor with which the control method of the 2nd power output unit of this invention has a star connection 
coil. The 2nd motor which has a star connection coil, and the 1st inverter circuit which can supply polyphase current 
power to said 1st motor. The bus-bar of the positive/negative of this 1st inverter circuit The 2nd inverter circuit which 
can supply polyphase current power to said 2nd motor as a bus-bar of positive/negative, It is the control method of a 
power output unit equipped with the power supply connected at the accumulation-of-electricity means connected to the 
bus-bar of the positive/negative of said 1st inverter circuit, and the neutral point of said 1st motor and the neutral point 
of said 2nd motor. By making possible switching control of the accommodation of two or more switching elements of 
each of said 1st inverter circuit and said 2nd inverter circuit of the potential difference between the neutral point of said 
1st motor, and the neutral point of said 2nd motor Let it be a summary to output desired torque from said 2nd motor, 
while outputting desired torque from said 1st motor, and to make the potential difference between said positive- 
electrode bus-bars and said negative-electrode bus-bars into the desired potential difference. 
[0024] According to the control method of the 2nd power output unit of this this invention By controlling the 1st 
inverter circuit and 2nd inverter circuit which share a positive-electrode bus-bar and a negative-electrode bus-bar By 
supplying polyphase current power to the 1st motor and 2nd motor, while performing power transfer with the power 
supply connected at the accumulation-of-electricity means connected to the positive-electrode bus-bar and the negative- 
electrode bus-bar, the neutral point of the 1st motor, and the neutral point of the 2nd motor While the voltage between a 
positive-electrode bus-bar and a negative-electrode bus-bar is controllable in the large range, drive control of the 1st 
motor and 2nd motor can be carried out independently. Therefore, according to the condition of the 1st motor or the 2nd 
motor, the potential difference between a positive-electrode bus-bar and a negative-electrode bus-bar, i.e., the input 
voltage of two inverter circuits, can be controlled, and the 1st motor and 2nd motor can be driven more efficiently. 
[0025] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained using an example. Drawing 1 
is the block diagram showing tiie outline of the configuration of the power output unit 20 which is one example of this 
invention. The double winding motor 22 which has two three phase coils 24 and 26 with which Y connection of the 
power output unit 20 of an example was carried out (hencefortii 2Y motor). Two inverter circuits 30 and 32 which are 
respectively connected to two three phase coils 24 and 26, and share the positive-electrode bus-bar 34 and the negative- 
electrode bus-bar 36, It has the capacitor 38 connected to the positive-electrode bus-bar 34 and the negative-electrode 
bus-bar 36, DC power supply 40 prepared during the neutral point of two three phase coils 24 and 26 of the 2Y motor 
22, and the electronic control unit 50 which controls the whole equipment. 

[0026] Drawin g 2 is explanatory drawing which illustrates the relation of two three phase coils 24 and 26 of the 2Y 
motor 22. The 2Y motor 22 consists of Rota where the permanent magnet was stuck on the outside surface, and a stator 
which only the angle alpha shifted two three phase coils 24 and 26 to the hand of cut, and was wound so that it might 
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illustrate to drawing 2 , and is carrying out the same configuration as the synchronous generator motor in which the 
usual generation of electrical energy is possible except for the point that two three phase coils 24 and 26 are wound. 
Since only the angle alpha has shifted to the hand of cut, the three phase coils 24 and 26 can also consider the 2Y motor 
22 to be the motor of a six phase. What is necessary is just to control an inverter circuit 32 so that the three-phase 
altemating current in which only the coil gap angle alpha had phase contrast to the three-phase alternating current 
impressed to the three phase coil 24 by the inverter circuit 30 is impressed to the three phase coil 26 in order to drive 
such a 2Y motor 22. In addition, the axis of rotation of the 2Y motor 22 is the output shaft of the power output unit 20 
of an example, and power is outputted from this axis of rotation. Since it is constituted as a generator motor as 
mentioned above, the 2Y motor 22 of an example can be generated by the 2Y motor 22, if power is inputted into the 
axis of rotation of the 2Y motor 22. 

[0027] Both the inverter circuits 30 and 32 are constituted by six diodes Dl 1-D16, and D21-D26. [ six transistors Tl 1- 
T16, T21-T26, and ] Six transistors Tl 1-T16, and two T21-T26 are arranged at a time in a pair so that it may become a 
source and sink side to the positive-electrode bus-bar 34 and the negative-electrode bus-bar 36, respectively, and each of 
the three phase coils 24 and 26 (UVW) of the 2Y motor 22 is connected at the node. Therefore, if the rate of transistors 
Tl 1-T16 and the ON time amount of T21-T26 of making a pair is controlled by the condition tiiat voltage is acting on 
the positive-electrode bus-bar 34 and the negative-electrode bus-bar 36, with the phase contrast of the coil gap angle 
alpha, rotating magnetic field can be formed with the three phase coils 24 and 26 of the 2Y motor 22, and the rotation 
drive of the 2Y motor 22 can be carried out. 

[0028] The electronic control unit 50 is constituted as a microprocessor centering on CPU52, and is equipped with 
ROM54 which memorized the processing program, RAM56 which memorizes data temporarily, and input/output port 
(not shown). In this electronic control unit 50 The neutral point current lo from the cxirrent sensor 67 attached at the 
neutral point of the each phase currents lul, Ivl, Iwl, Iu2, Iv2, and Iw2 from current sensors 61-66 and the 2Y motor 22 
which were attached in each phase of uvw of the three phase coils 24 and 26 of the 2Y motor 22, The voltage Vc 
between terminals of the capacitor 38 from a voltage sensor 70 attached in the angle of rotation theta and capacitor 38 of 
a rotator of the 2Y motor 22 from the angle-of-rotation sensor 68 attached in the axis of rotation of the 2Y motor 22, the 
command value about the drive of the 2Y motor 22, etc. mind input port. It is inputted. Here, any one is respectively 
good also as a thing of cxirrent sensors 61-63 and the current sensors 64-66 which can omit and uses any one as a sensor 
only for malfimction detection. Moreover, from the electronic control unit 50, the control signal for perSforming the 
transistors Tl 1-T16 of inverter circuits 30 and 32 and switching control of T21-T26 etc. is outputted through the output 
port. 

[0029] Next, the principle of operation of the power output unit 20 of the example constituted in this way is explained. 
Drawing 3 is explanatory drawing explained to the leakage inductance of u phase of the three phase coils 24 and 26 of 
the 2Y motor 22 paying attention to the neutral point of the three phase coil 24, the neutral point of the three phase coil 
26, and the flow of the current in the condition tfiat the potential difference V012 is smaller than the voltage Vb of DC 
power supply 40. Now, the condition of ON of the transistor T12 of an inverter circuit 30 or the condition of ON of the 
transistor T21 of an inverter circuit 32 is considered in the condition that the potential difference V012 of the neutral 
point of the three phase coil 24 and the neutral point of the three phase coil 26 is smaller than the voltage Vb of DC 
power supply 40. In this case, the short circuit shown by the continuous line arrow head is formed into drawing 3 (a) 
and drawing 3 (b), and u phase of the three phase coils 24 and 26 of the 2Y motor 22 fimctions as a reactor. If the 
transistor T21 of an inverter circuit 32 is tumed off while turning off the transistor T12 of an inverter circuit 30 from 
this condition, the energy stored in u phase of the three phase coil which is fimctioning as a reactor will be stored in a 
capacitor 38 by the charge circuit shown by the drawin g 3 (c) solid line arrow head. Therefore, it can be considered that 
this circuit is the capacitor charge circuit which stores the energy of DC power supply 40 in a capacitor 38. Since this 
capacitor charge circuit has the same composition as a pressure-up chopper circuit, it can operate the voltage Vc 
between terminals of a capacitor 38 freely highly from the voltage Vb of DC power supply 40. Since it can consider that 
vw phase of the three phase coils 24 and 26 of the 2Y motor 22 as well as u phase is a capacitor charge circuit If the 
potential difference V012 of the neutral point of the three phase coil 24 and the neutral point of the three phase coil 26 
considers as a condition smaller than the voltage Vb of DC power supply 40 A capacitor 38 can be charged by DC 
power supply 40 by both turning on and off the transistors T12, T14, and T16 of an inverter circuit 30, and the 
transistors T21, T23, and T25 of an inverter circuit 32. 

[0030] Drawing 4 is explanatory drawing explained to the leakage inductance of u phase of the three phase coils 24 and 
26 of the 2Y motor 22 paying attention to the flow of the current in the condition that the potential difference V012 of 
the neutral point of the three phase coil 24 and the neutral point of the three phase coil 26 is larger than the voltage Vb 
of DC power supply 40. Shortly, a transistor T12 has [ the transistor Tl 1 of an inverter circuit 30 ] the off transistor T21 
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of OFF and an inverter circuit 32 at ON in the condition that the potential difference V012 of the neutral point of the 
three phase coil 24 and the neutral point of the three phase coil 26 is larger than the voltage Vb of DC power supply 40, 
and a transistor T22 considers the condition of ON. In this case, the charge circuit shown by the continuous line arrow 
head is formed into drawing 4 (a), and DC power supply 40 are charged using the voltage Vc between terminals of a 
capacitor 38. At this time, u phase of the three phase coils 24 and 26 of the 2Y motor 22 functions as a reactor like the 
above-mentioned. If the transistor Tl 1 of an inverter circuit 30 is turned off from this condition or the transistor T22 of 
an inverter circuit 32 is turned off, the energy stored in u phase of the three phase coil which is functioning as a reactor 
will charge DC power supply 40 by the charge circuit shown by the drawing 4 (b) or drawing 4 (c) solid line arrow 
head. Therefore, it can be considered that this circuit is the DC-power-supply charge circuit which stores the energy of a 
capacitor 38 in DC power supply 40. Since it can consider that vw phase of the three phase coils 24 and 26 of the 2Y 
motor 22 as well as u phase is a DC-power-supply charge circuit, while the potential difference V012 of the neutral 
point of the three phase coil 24 and the neutral point of the three phase coil 26 considers as a larger condition than the 
voltage Vb of DC power supply 40, DC power supply 40 can be charged by the capacitor 38 by turning on and off the 
transistors Tl 1-T16 of an inyerter circuit 30, and the transistors T21-T26 of an inverter circuit 32. 
[003 1] Thus, since a capacitor 38 can be charged by DC power supply 40 or DC power supply 40 can be charged by the 
capacitor 38 at reverse, the voltage Vc between terminals of a capacitor 38 is controllable by the power output unit 20 of 
an example to a desired value. If the potential difference is produced between the terminals of a capacitor 38, since it 
will be in the condition that the DC power supply by the capacitor 38 were connected to the positive-electrode bus-bar 
34 and the negative-electrode bus-bar 36 of inverter circuits 30 and 32 and the voltage Vc between terminals of a 
capacitor 38 will act as inverter input voltage Vi, drive control of the 2Y motor 22 can be carried out by carrying out 
switching control of the transistors Tl 1-T16 of inverter circuits 30 and 32, and T21-T26. At this time While being able 
to set up freely the potentials Vul, Vvl, and Vwl of each phase of the three-phase alternating current impressed to the 
three phase coil 24 within the limits of the inverter input voltage Vi by the switching control of the transistors Tl 1-Tl 6 
of an inverter circuit 30 Since the potentials Vu2, Vv2, and Vw2 of each phase of the three-phase altemating current 
impressed to the three phase coil 26 can also be freely set up within the limits of the inverter input voltage Vi by the 
switching control of the transistors T21-T26 of an inverter circuit 32 The potential VOl of the neutral point of the three 
phase coil 24 of the 2Y motor 22 and the potential V02 of the neutral point of the three phase coil 26 can be operated 
freely. A wave-like ( drawing 5 (b)) example of the wave ( drawing 5 (a)) of the potentials Vul, Vvl, and Vwl of each 
phase of the three phase coil 24 when operating it so that the difference of the potential VOl of the neutral point of the 
three phase coil 24 and the potential V02 of the neutral point of the three phase coil 26 may serve as the voltage Vb of 
DC power supply 40 at drawing 5 , and the potentials Vu2, Vv2, and Vw2 of each phase of the three phase coil alpha is 
the phase contrast based on the coil gap angle mentioned above among drawing, and Vx is the median (Vi/2) of the 
inverter input voltage Vi. Therefore, it is operated so that the potential difference VOl 2 during the neutral point of the 
three phase coils 24 and 26 of the 2Y motor 22 may become lower than the voltage Vb of DC power supply 40, and it 
can be operated so that the potential difference VOl 2 during the neutral point of the three phase coils 24 and 26 may 
become higher than the voltage Vb of DC power supply 40 at reverse, and a capacitor 38 can be charged or DC power 
supply 40 can be charged. The charging current of a capacitor 38 and the charging current of DC power supply 40 are 
controllable by going up and down the potential difference VOl 2 during tiie neutral point of the three phase coils 24 and 
26. 

[0032] Next, drive control of the power output unit 20 of an example is explained. Drawing 6 is the block diagram 
showing the drive control performed with the electronic control unit 50 of the power output unit 20 of an example as 
control block. The current transducer Ml which carries out three phase two phase conversion of current sensors 61-63 
and the motor line currents lul, Ivl, Iwl, Iu2, Iv2, and Iw2 detected by 64-66 using the angle of rotation theta of the 
rotator of the 2Y motor 22 detected by the angle-of-rotation sensor 68 so that it may illustrate. The subtractor M2 which 
calculates the deflection delta Id and delta Iq with the current Id and Iq in which three phase two phase conversion was 
carried out by the current transducer Ml from current command value Id* inputted as one of the command values about 
the drive of the 2Y motor 22, and Iq*, The PI control section M3 which calculates the control input for motor current 
adjustment using PI gain to deflection delta Id and delta Iq, The speed-electromotive-force prediction operation part M5 
which calculates the forecast of speed electromotive force based on the rotational speed calculated by the rotational- 
speed operation part M4 using the angle of rotation theta of the rotator of the 2Y motor 22 detected by the angle-of- 
rotation sensor 68, The adder M6 which adds the forecast of the speed electromotive force calculated by this speed- 
electromotive-force prediction operation part M5, and the control input for motor current adjustment calculated in the PI 
control section M3, and calculates the voltage control inputs Vd and Vq, The two phase three phase transducer M7 
which carries out two phase three phase conversion of the voltage control inputs Vd and Vq using the angle of rotation 
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theta of a rotator. The subtractor M8 which calculates deflection delta Vc of capacitor voltage command value Vc* 
inputted as one of the command values about the drive of the 2Y motor 22, and the voltage Vc between terminals of the 
capacitor 38 detected by the voltage sensor 70, The PI control section M9 which calculates the cell current control input 
for capacitor voltage adjustment using PI gain to deflection deltaVc, The rotational speed calculated by the rotational- 
speed operation part M4, and the cell current prediction operation part MIO which calculates the forecast of cell current 
based on current command value Id* and Iq*, The adder subtracter Ml 1 which subtracts the cell current lb detected by 
the current sensor 67 from this added thing while adding the forecast of the cell current calculated by this cell current 
prediction operation part MIO, and the cell current control input calculated by the PI control section M9, The PI control 
section Ml 2 which sets up the potential difference V012 during the neutral point of the three phase coils 24 and 26 for 
using PI gain for an output from an adder subtracter Mil, and adjusting cell current, It has the adder Ml 3 which adds 
the potential difference V012 during this neutral point, and each phase potentials Vul, Vvl, Vwl, V\i2, Vv2, and Vw2 
obtained by the two phase three phase transducer M7, and acquires a modulating signal, and the PWM operation part 
Ml 4 which calculates an PWM signal for a modulating signal using a subcarrier. In addition, control block indicated the 
block over the three phase coil 24, and the block over the three phase coil 26 as the same block. The two phase three 
phase transducer M7 and the current transducer Ml 4 are the same as that of the usual motor control except for the point 
respectively processed with the phase contrast which is equivalent to the coil gap angle alpha to the point and the three 
phase coil 24 adding the potential difference V012 during the neutral point, and the three phase coil 26 from the current 
transducer ML By adding the potential difference V012 during the neutral point calculated by the PI control section 
M12 from a subtractor MS to each phase potentials Vul, Vvl, Vwl, Vu2, Vv2, and Vw2 obtained by the two phase 
three phase transducer M7, and calculating an PWM signal It can consider as the wave offset from Median Vx so that 
the three-phase alternating current impressed to the three phase coils 24 and 26 so that current may be passed to DC 
power supply 40 and the voltage Vc of the capacitor 38 as inverter input voltage Vi may be held at command value Vc* 
might be illustrated to drawing 5 . 

[0033] Here, if the phase angle by the side of the three phase coil 26 to the three phase coil 24 side of the subcarrier 
used by the PWM operation part Ml 4 is changed, a motor line current ripple will change. An example of the simulation 
result ( drawin g 7 (b)) of the current ripple at the time of 180 degrees is shown for the simulation result ( drawing 7 (a)) 
and subcarrier phase angle of a current ripple when making a subcarrier phase angle into 0 times at drawing 7 on the 
conditions which set lOOV and the coil gap angle alpha current conmiand value Id* 30 degrees, and set [ frequency / the 
vohage Vc of lOOHz and a capacitor 38 ] Iq* to OA for the voltage Vb of 400V As for a current ripple, the direction 
which made the subcarrier phase angle 0 times becomes small so that it may illustrate. 

[0034] According to the power output unit 20 of an example explained above, while connecting DC power supply 40 
during the neutral point of the three phase coils 24 and 26 of the 2Y motor 22, the voltage Vc between terminals of the 
capacitor 38 as inverter input voltage Vi is freely controllable by adjusting the potential difference V012 during the 
neutral point of the three phase coils 24 and 26. Therefore, since the inverter input voltage Vi can be freely adjusted 
based on the drive condition of the 2Y motor 22, as compared with the case where it is fixed to the case where the 
inverter input voltage Vi is restricted within the limits of predetermined, or predetermined voltage, the 2Y motor 22 can 
be driven efficiently. And since the voltage Vb of DC power supply 40 can be chosen freely, flexibility of the layout to 
DC power supply 40 can be enlarged remarkable. 

[0035] Although drive control of the 2Y motor 22 which has the three phase coil 24 and the three phase coil 26 shall be 
carried out in the power output unit 20 of an example, as shown in power output imit 20B of the modification of 
drawing 8 , it is good also as what carries out drive control of 1st motor 22A which has three phase coil 24B, and the 
2nd motor 22B which has three phase coil 26B. In this case, what is necessary is to form the angle-of-rotation sensors 
68 A and 68B which detect angle-of-rotation thetaa of each rotator, and thetab in 1st motor 22A and 2nd motor 22B, to 
control the three-phase alternating current impressed to 1st motor 22A by the inverter circuit 30 based on angle-of- 
rotation thetaa from angle-of-rotation sensor 68A, and just to control the three-phase altemating current impressed to 
2nd motor 22B by the inverter circuit 32 based on angle-of-rotation thetab from angle-of-rotation sensor 68B. By such 
control, drive control of 1st motor 22 A and the 2nd motor 22B can be completely carried out independently. In addition, 
in power output unit 20B of this modification, it will have two output shafts, the axis of rotation of 1st motor 22A, and 
the axis of rotation of 2nd motor 22B. 

[0036] In power output unit 20B of the power output unit 20 of an example, or a modification, although a capacitor 38 
shall be connected to the positive-electrode bus-bar 34 and the negative-electrode bus-bar 36, it is good also as what 
replaces with a capacitor 38 and connects DC power supply. 

[0037] Although a capacitor 38 shall be connected to the positive-electrode bus-bar 34 and the negative-electrode bus- 
bar 36 in the power output xmit 20 of an example, while connecting capacitor 38calcium at the positive-electrode bus- 
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bar 34 and the neutral point of the three phase coil 24 so that it may illustrate to power output unit 20C of the 
modification of drawing 9 , it is good also as what connects capacitor 38Cb to the neutral point and the negative- 
electrode bus-bar 36 of the three phase coil 26. If it carries out like this, pressure-proofing of capacitor 38calcium and 
38Cb can be made low. moreover, while connecting capacitor 38Da at the positive-electrode bus-bar 34 and the neutral 
point of the three phase coil 24 so that it may illustrate to power output unit 20D of the modification of drawing 10 , 
shall connect capacitor 38Db to the neutral point and the negative-electrode bus-bar 36 of the three phase coil 24, or 
While connecting capacitor 38Ea at the positive-electrode bus-bar 34 and the neutral point of the three phase coil 26 so 
that it may illustrate to power output unit 20E of the modification of drawing 1 1 , it is good also as what connects 
capacitor 38Eb to the neutral point and the negative-electrode bus-bar 36 of the three phase coil 26. It is good also as 
what may form a potential difference sensor in the positive-electrode bus-bar 34 and tiie negative-electrode bus-bar 36, 
may detect the potential difference between both bus-bars in the power output units 20C, 20D, and 20E of these 
modifications, and detects the potential difference of each capacitor. 

[0038] Although DC power supply 40 shall be connected in tiie power output unit 20 of an example during the neutral 
point of two three phase coils 24 and 26 in which an electric power supply is carried out by two inverter circuits 30 and 
32 So that it may illustrate to power output xmit 20F of the modification of drawing 12 three or more inverter circuits 
30a, 30b, and 30c — three or more three phase coils 24a, 24b, and 24c in which an electric power supply is carried out 
by ... between each neutral point of ... DC power supplies 40a, 40b, and 40c - it is good also as what is connected to a 
serial by ... 

[0039] Although DC power supply 40 shall be connected during the two neutral points of the three phase coils 24 and 
26 in tiie power output unit 20 of an example, it is good also as what is not restricted to a three phase but connects DC 
power supply during the neutral point of a polyphase current coil. 

[0040] Although the power output unit 20 of an example explained as a power output unit equipped with a double 
winding motor, if the input voltage of an inverter circuit is controlled to adjustable, of course, it is applicable also to the 
equipment which does not output power. 

[0041] "the capacitor armature- voltage control in 2YDC" - as mentioned above, with this operation gestalt, DC power 
supply have been arranged during the two neutral points of a polyphase coil, and the capacitor voltage which is the 
power supply of two inverters was controlled by controlling switching of the inverter which controls the electric power 
supply to two polyphase coils. 

[0042] Here, if the interior of an inverter is omitted and 2YDC system of this operation gestalt is rewritten, it can 
express like drawing 13 . 

[0043] That is, the end of Capacitor C is connected to the power supply (for example, groimd) of fixed voltage. And the 
both ends of this capacitor C are connected to the inverter INVl and the inverter INV2, respectively. That is, the output 
of Capacitor C is inputted into inverters INVl and INV2 as a power supply. 

[0044] An inverter INVl has the outputs Ul , VI , and Wl of a three phase circuit, and the coil of the three phase circuit 
of U, V, and W of the motor coil Ml is connected here, respectively. Moreover, an inverter INV2 has the outputs U2, 
V2, and W2 of a three phase circuit, and the coil of the three phase circuit of U, V, and W of the motor coil M2 is 
connected here, respectively. 

[0045] Here, although the motor coils Ml and M2 are shown separately, it is the coil of one motor, and it is arranged so 
that only predetermined angles may differ on a motor in the usual case, and the current of the phase fi-om which only the 
predetermined angle differs is supplied. By this, both current supplied to both the motor coils Ml and M2 functions as 
motorised current. 

[0046] Common connection of each phase motor coil of the motor coils Ml and M2 is made in the neutral point, and the 
neutral points of the motor coils Ml and M2 are connected through Battery B. In this example, the positive electrode of 
Battery B is connected at the neutral point of the motor coil Ml, and the negative electrode of Battery B is connected at 
the neutral point of the motor coil M2. 

[0047] In addition, although illustration was omitted, inverters INVl and INV2 have three arms which consist of series 
connection of two switching transistors arranged between the 1st power supply p and the 2nd power supply m (the 1st 
power supply p grounds in the example of illustration), respectively, and the middle point of these arms is connected to 
each phase end winding. 

[0048] Therefore, by controlling turning on and off of the switching transistor in inverters INV [ INVl and ] 2, desired 
current can be supplied to the motor coils Ml and M2 fi-om Capacitor C, and these can be driven. Furthermore, current 
other than the phase current for motorised [ which goes in and out firom the neutral point in the motor coils Ml and M2 ] 
(zero phase current) is controlled by distinguishing between the length of the "on" period of the top transistor in 
inverters INVl and INV2, and the "on" period of a bottom transistor. 
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[0049] Here, with this operation gestalt, inverters INVl and INV2 drive by using both-ends voltage (output voltage) Vc 
of one capacitor C as a power supply. And the both-ends voltage (output voltage) E of Battery B is not changed 
fundamentally. Then, the middle point potential of the motor coils Ml and M2 can be set as arbitration by controlling 
the zero phase current, maintaining the difference only for voltage of Battery B. 

[0050] As shown in drawing 13 , the voltage of the 1st power supply p the voltage of**** and the 2nd power supply m 
In addition, Vm, The output current of Capacitor C ic and the both-ends voltage of Capacitor C Vc (==|Vm-****|), For 
the current from the 1st power supply p of an inverter INVl, ipl and the current from the 2nd power supply m of an 
inverter INVl are [ ip2 and the current from the 2nd power supply m of an inverter INV2 of iml and the current from 
the 1st power supply p of an inverter INV2 ] im2. Moreover, they are [ coil / Ml / motor ] the u phase current iu2, the v 
phase current iv2, the w phase current iw2, u **** voltage Vu2, v **** voltage Vv2, and w **** voltage Vw2 about the 
u phase current iul, the v phase current ivl, the w phase current iwl, u **** voltage Vul, v **** voltage Vvl, w **** 
voltage Vwl , and the motor coil M2. For the neutral point voltage of the motor coil Ml , tiie neutral point voltage of Vzl 
and the motor coil M2 is [ E and the zero phase current of Vz2 and battery B voltage ] ie(s). 

[0051] In this system, especially the relation of the neutral point potentials Vzl and Vz2 of the motor coils Ml and M2 
and the supply voltage Vc of inverters INVl and INV2, i.e., the output voltage of Capacitor C, becomes settled in the 
ratio of the "on" period of the top transistor in inverters INVl and INV2, and a bottom transistor, and the potential 
difference during the two neutral points of the motor coils Ml and M2 is the battery B voltage E (=|Vzl-Vz2 Therefore, 
the both-ends voltage of Capacitor C will be determined by the ratio (percent modulation) of the "on" period of the top 
transistor of inverters INVl and INV2, and a bottom transistor. 

[0052] Moreover, inverters INVl and INV2 control the neutral point potentials Vzl and Vz2 of the motor coils Ml and 
M2 by carrying out PWM control of the intemal switching transistor. Here, the ratio (percent modulation) of the "on" 
period of a top transistor and a bottom transistor "on" period is the rate of the amplitude of a voltage command value to 
a round term of the subcarrier which is a triangular wave, as shown in drawing 14 (a) and 14 (b). That is, if a voltage 
command value is made high, the period when a triangular wave exceeds a conmiand value so much will decrease. And 
the ratio (namely, percent modulation) of the "on" period of a vertical transistor is determined by making into the "on" 
period of the top transistor of each phase, and the "ofiP* period of a bottom transistor the period when a triangular wave 
exceeds a command value. The percent modulation dl of an inverter INVl is shown in drawin g 14 (a), and the percent 
modulation d2 of an inverter INV2 is shown in drawing 14 (b). 

[0053] Thus, neutral point potential is determined by percent modulation and the ratio of this neutral point potential and 
capacitor voltage is determined by percent modulation. Furthermore, the potential difference of two neutral point 
potentials is the voltage E of Battery B. Therefore, the following relation between the capacitor voltage Vc is with 
percent modulation. 
[0054] Vc=E/(dl-d2) 

Then, the capacitor voltage Vc can be determined by controlling the percent modulation of both the inverters INVl and 
INV2. 

[0055] In addition, in the above-mentioned example, the switching transistor was turned on and off as the dish for the 
dead time to the subcarrier period Ts of an inverter, namely, - the case of 50% of duty ratio ~ a vertical transistor - 
50% - it was made to carry out period ON. However, in order to abolish the penetration current in a switching period 
completely, the DETTO time Td which turns off a vertical transistor both is formed in many cases. In this case, an 
above-mentioned formula is rewritten as follows and applied. 
[0056] Vc=E/{(dl-Td>Ts)-(d2+Td/Ts)} 

Thus, when preparing a DETTO time, the capacitor voltage Vc can be determined by controlling percent modulation dl 
and d2. 

[0057] Furthermore, the modification of further others is shown in drawing 15 . In this example, it has three. Ml, M2, 
and M3, as a motor coil. And between the neutral points of the motor coils Ml and M2 is connected with a battery Bl, 
and between the neutral points of the motor coils M2 and M3 is connected by battery B-2. Moreover, the output of an 
inverter INVl is connected to the motor coil Ml, the output of an inverter INV2 is connected to the motor coil M2, and 
the output of an inverter INV3 is connected to the motor coil M3. And the both ends of Capacitor C are connected to the 
input of inverters INVl, INV2, and INV3. 

[0058] such a system - setting the output voltage of Capacitor C - when percent modulation of d2 and an inverter 
INV3 is set [ the output voltage of Vc and a battery Bl / the output voltage of El and battery B-2 / the percent 
modulation of E2 and an inverter INVl ] to d3 for the percent modulation of dl and an inverter INV2, there is the 
following relation to these. 
[0059] 
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Vc=El/(dl-d2)=E2/(d2-d3) 

Therefore, the desired capacitor voltage Vc can be obtained by controlling percent modulation dl, d2, and d3, as this 
formula is satisfied. Moreover, the charge between a battery Bl and B-2 can be conveyed by changing the value of El/ 
(dl-d2)andE2/(d2-d3). 

[0060] In addition, although carried out to three of the motor coils Ml, M2, and M3, control same also as four or more 
can be performed. Moreover, two or more motor coils may constitute one motor, or may constitute two or more motors. 
[0061] "Control of amplitude maximimi", next control of the current amplitude maximum in this system are explained. 
This is attained by changing distribution of the current to two motor coils Ml and M2, 
[0062] Before explaining the example of control concerning an "effect of operation gestalt" operation gestalt, a 
simulation shows the relation between a motor output and the phase current, and the current reduction effect of this 
invention is shown. 

[0063] The following procedures performed this simulation. First, the phase current iul of one phase (here u phase) is 
divided into the average (dc component) idc in one revolution, and the other component (altemating current component) 
iac. Furthermore, about the altemating current component iac, the function g (theta) standardized with the amplitude lac 
is introduced. 

[0064] Namely, [Equation 1] 

iul = iae^idc (1) 

idc = j^i^i^ (2) 

iac = ifil-tdc (3) 

Iac = max(i«c)-nrin(KM:) (4) 
9(0) = W/« (5) 

It carries out, 

[0065] It continues and voltage Vw is defined fi-om the relation between the cell voltage E of this system, and the 
capacitor voltage Vc. This is because the voltage on which the amplitude Iac of the phase current subtracted cell voltage 
E fi-om the capacitor voltage Vc becomes maximum. Moreover, it is assumed that the voltage w impressed to each coil 
at coincidence changes by above-mentioned current iac and fixed phase contrast (power-factor cosphi). 
[0066] Namely, [Equation 2] Vw=Vc-E (6) 
vv=Vwg (theta+phi) (7) 
It carries out. 

[0067] Moreover, since six coils have the relation with the work which each coil considers as the motor output Wo, it 
can arrange like a degree type. 
[0068] 
[Equation 3] 

^Vo = ei^jTci^c + iKcKcW (8) 

" <aeK,ff(^ + ^)(» + 0) (10) 

1 

^ ^2;?^^^*^j(, 9(9)9(e+ik)d0 (11) 

I ^ ^ Wo 

^yv^So9(6)3{9^<l>)dB ^^^^ 



Moreover, it can be approximated with Wo=ieE under the condition that a motor output has fiilly small loss. A degree 

type is obtained fi-om the relation of this. 

[0069] 

[Equation 4] ie=Wo/E (13) 

As mentioned above, the current which flows each phase coil uses Iac and ie which are calculated by the formula (12) 
and (13), and is searched for by the degree type. However, the amount of [ of ie ] ripple is not taking into consideration. 
[0070] 
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[Equation 5] 

im« = IMx(/« + *o/S) (14) 



Next, the conditions used for analysis are shown. Cell voltage E=42V or 105V, capacitor voltage Vc=210V (rate Vc/Eof 
pressure up = 5 or 2), and power-factor costheta=0.8 show the difference arising from the energization method of the 
maximum of the magnitude of the alternating current amplitude to the motor output Wo. 

[0071] This result is shown in drawing 16 - drawing 18 . These drawings show the difference in the phase current 
maximum by the difference in the rate of a pressure up, phase current maximum (imax) and a continuous line show 
phase current maximum, and the dashed line shows [ the horizontal axis / the motor output and the axis of ordinate ] the 
dc component of the phase current maximums (ie/3). 

[0072] The phase current maximum at the time of energization of the former [ drawing 16 ] and drawing 17 show the 
phase current maximum at the time of the maximum control energization by 0 phase ripple non-permissive conditions, 
and drawing 18 shows the phase current maximum at the time of the maximum control energization method (4.2.2 
knots) in 0 phase ripple permissive conditions. 
[0073] These drawings show the following things. 

[0074] - In any case, the magnitude of the phase current has the large ratio of the dc component which changes with the 
rates of a pressure up a lot, and the one where the rate of a pressure up is higher occupies at the phase current. 
[0075] - TTie depressor effect of the magnitude of the phase current by the difference in the electrization can be checked 
again. 

[0076] - Wo=40kW and a pressure-up ratio - when 5 times compare the maximum (an alternating current component, 
dc component) of phase voltage, in the conventional energization of drawing 16 , it is [ at maximum 477A (159,317A) 
and drawing 17 ] 402A (85,317A) in 454A (136,317A) and drawing 18 . 

[0077] The conventional energization method of the 2YDC(s) adjustable mold inverter shown in "explanation of 
conventional energization method which is to base of this invention" drawing 16 is explained. The phase currents iul, 
ivl, iwl, iu2, iv2, and iw2 usually passed have ie and the altemating current amplitude expressed with A and the Rota 
rotational frequency by the 2YDC(s) adjustable mold inverter shown in drawing 1 3 , and an angle of rotation is 
expressed witii omega, theta (theta=omegat), then a degree type in the zero phase current, respectively. 
[0078] 
[Equation 6] 

iuir = A sin{0) -f ij3 ^25) 



(18) 
(») 

•"«2r-i4ain(tf-.:^)-»VS (20) 



3-^~Wa (18) 



Here, when A=1(A) ie=3(A), formula (15) - (20) has the relation of drawing 19 . however, drawing 19 - iul and iu2 
from an upper case ~ the 4th step and the last stage have shown [ the 1st step and the d shaft currents idl and id2 after 
the sum of the cxirrent of iul and iu2 carries out / each current / dq shaft conversion of the 2nd step and the phase 
current / the 3rd step and the q shaft currents iql and iq2 ] 1 (part for plane l)/3 of the zero phase current ie. 
[0079] Here, if reluctance torque is not considered, they are the current component (in this case, since the magnet 
location is not put into analysis, iul+iu2 can say it also as the current component which contributes to motor torque) 
which iql+iq2 contributes to motor torque, and current on which ie flows between a cell and a capacitor. And the 
maximum of the magnitude of the phase current at this time is 2.00 (A). The conditions of the current for generating 
motor driving torque among the relation of drawing 19 and the current between a cell and a capacitor can be written by 
the formula (21). 
[0080] 
[Equation 7] 
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(21) 



Furthermore, by introducing a formula (22) and (23), also as follows, a formula (21) is written and can return. In 
addition, in a formula (24), id and iq are the current components expressed with dq shaft, and become constant here. 
[0081] 
[Equation 8] 

(22) 



(33) 




\ (:) {:)] 
( 

) 






(24) 



When phase contrast is between the coils of a motor, the current to energize (when the coil location of a certain star and 

the coil location of other stars have shifted at the angle xi) is rewritten like formula (25) - (30), and a formula (24) turns 

into a formula (31). 

[0082] 

[Equation 9] 
Ssir»ild]i(9)-f t./3 

ivlr 



W-^aiii(<>-y) + i,/3 

i«ar-i4iiin(*+«-V8 

W--Aaiii(ff+€-^)-i,/3 



(25) 
(26) 

(27) 
(28) 
(28) 

(30) 
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(31) 
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When A=1(A) ie=3(A) and xi= 30 degrees, formula (25) - (30) has the relation of drawing 20 . Thus, also when the 

phase contrast of a coil is taken into consideration, it turns out that there is the same relation as drawin g 19 . 

[0083] The maximum of the phase current is controlled with tiie operation gestalt of "explanation of 2YDC(s) adjustable 

mold inverter of operation gestalt" drawing 17 , without permitting generating of the ripple in the zero phase current. 

[0084] That is, with this operation gestalt, a peak swing is controlled in the 2YDC(s) adjustable mold inverter of 

drawing 13 by adding a predetermined function to the phase currents iul, ivl, and iwl. And the peak swing of current is 

controlled by subtracting the added function from the phase currents iu2, iv2, and iw2, without fluctuating the output 

torque of a motor. Moreover, the ripple of the zero phase current is not permitted with this operation gestalt. 

[0085] In order to decrease the current amplitude, without changing the magnitude of a motor output torque and the zero 

phase current, the phase currents iul, ivl, iwl, iu2, iv2, and iw2 need to satisfy the relation of a formula (21). That is, it 

is necessary to satisfy a degree type (32). The sum of the current of the phase to which each star corresponds is a sine 

wave, and this formula means that it is equal to that into which total of the current of each phase in each star changed 

the sign of the value of the zero phase current, or the value of the zero phase current. 

[0086] 



[Equation 10] 

/ 1 
0 
0 



0 

1 

0 

1 

0 



0 
0 

1 

0 

1/ 



tea 



/ 2Asin{6) 



(32) 



The rank of the matrix of the left part of a formula (32) is 4 here, two free parameters fii (theta) and fv (theta) can be 
introduced, and it can rewrite to the following sufGcient condition so that a formula (32) may be satisfied. 

[0087] 



[Equation 11] 

».i = ilsln(^ + f,/3 + A(«) 



2ir 



i^^A sin(9 - y ) - W3 - 
+ /.(tf) + /„(tf) = 0 

■2* 

/«(^)<W = 0 



(83) 
(34) 

(35) 
(36) 
(37) 

(38) 
(39) 

(40) 
(41) 
(42) 



Here, fu (theta), fv (theta), and fw (theta) are the parameters (flexibility is 2) which can be used for layout. 
[0088] Therefore, the phase currents iul, ivl, iwl, iu2, iv2, and iw2 can be fluctuated by giving fu (theta), fv (theta), 
and fw (theta) (flexibility being 2) which fill formula (33) - (42), without fluctuating an output torque and the zero phase 
current. And the desired end can be attained by choosing fu (theta), fv (theta), and fw (theta) so that the peak swing of 
the phase currents iul, ivl, iwl, iu2, iv2, and iw2 may be decreased. 

[0089] With the operation gestalt of drawing 18 , conditions are eased, generating of the ripple in the zero phase current 
is permitted, and flie maximum of the phase current is controlled. In this case, the conditions of a formula (39) can be 
removed. Therefore, the flexibility in flie case of choosing fii (theta), fv (theta), and fw (theta) spreads. And it becomes 
possible to make maximum of the phase current smaller. 
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[0090] Moreover, in above-mentioned explanation, it was premised on that there is no phase contrast between two 
motor coils Ml and M2. In fact, phase contrast is given and arranged between coils in many cases. In this case, the 
effect of having given phase contrast is eliminated by giving the phase contrast corresponding to coil current. 
[0091] In having phase contrast xi between the coils of such each star, a formula (31) serves as conditions which change 
to a formula (21). That is, in order to decrease the current amplitude, without changing the magnitude of motor 
generating torque or the zero phase current, the phase currents iul, ivl, iwl, iu2, iv2, and iw2 need to satisfy a formula 
(43). This formula means that the sum of dq shaft current to which each star corresponds is fixed, and it is equal to that 
into which total of the current of each phase in each star changed the sign of the value of the zero phase current, or the 
value of the zero phase current. 
[0092] 

[Equation 12] 



Here, the following results as well as [ as one of the solutions which fills a formula (43) ] the above-mentioned case are 

drawn. 

[0093] 

[Equation 13] 




(43) 
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»'«> = ^«nW + «./3 + fu[d) (44) 

i»i - A 8in(0 - y ) + i,/3 + /^(^) (45 J 

<«a - i48in(fl - u/S + hu{9) (47) 

»rt = ilsin(e + ^ - _) - j,/3 + ^(^) (48) 

i«a = ii 8in(<9 + £ - ^) - 1,/3 + ^(j) (49) 

/«W +/,>(<?)+/«,(«) "0 (60) 

M«) + Mtf) + M*)=0 (51) 

/4^l»=rO (52) 



'0 

f,{9)dB^Q (53) 
, /»(d)<W»0 (54) 

■2v 

A«(«)d« = 0 (55) 

>3ir 



0 

>3ir 




M*)<» = 0 (56) 
/i„(tf)«Mr.O (57) 

'-T{i)v\ kr,{ff) (68) 

Here, fu (theta), ^ (theta), fw (theta), hu (theta), hv (theta), and hw (theta) are the parameters which can be used for 
layout. Furthermore, the function of a formula (33) and (42) fills a formula (44) and (59) at the time of xi= 0 degree. 
[0094] And the phase currents iul, ivl, iwl, iu2, iv2, and iw2 can be fluctuated by giving fix (theta), fv (theta), fiv 
(theta), hu (theta), hv (theta), and hw (theta) which fill formula (44) - (59), without fluctuating an output torque and the 
zero phase current. Furthermore, the desired end can be attained by making fii (theta), fv (theta), fiv (theta), hu (theta), 
hv (theta), and hw (theta) into the form which can control the maximum of the phase currents iul, ivl, iwl, iu2, iv2, and 
iw2. 

[0095] Moreover, if conditions are eased and the zero phase current is allowed a ripple current, instead of the conditions 
of a formula (50) and (51), fiiH-fv+fiv+hu+hv+hw=0 will become conditions. 

[0096] The energization method of being satisfied with xi= 0 degree of phase contrast between "example when not 
allowing the zero phase cxirrent ripple" coils of above-mentioned conditions is acquired by setting up fii (theta), fv^ 
(theta), and fiv (theta) like formula (60) - (62). In addition, gl of a formula is the constant put in in order to fiilfiU the 
conditions of formula (40) - (42), and is gl=0.867 in this case. 
[0097] 

[Equation 14] 
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U<B) 



-0.5il(8in(tf+^)-ft) 

-0.5A(flin(*-2^)-5i) 

>l(sin(9-3f 
-0.5X(sm(^-4^)-5i) 

i4(sin(tf+^)-5i) 
-0.5^ (8in(tf) - gi) 
-0.5^(sin(«-^)-5,) 

il(3in(<?-2^)-j0 
-0.5.4(sin(e-3^)-pi) 
-0.5^(sin(ff-4Jf)-5,) 

-0.5^(sin(tf+^)>pi) 
-0.6/4 (an(«) - g^) 
A{An(9-i^)-g^) 
-0.5^(8in(fl-2f)-ffi) 

-0.5il(8in(tf-3f)-ffx) 
^(sin(«-4f)-,i) 



(^<(?<2f) 
(2^<fl<3^) 
(3f <«<4^) 

(6f <ff<6^) 

(^<fl<2^) 
(3^<e<4^) 
(5^ < e < 6f ) 

(2^<d<3^) 
(3^<*<4^) 
(4^<0<5^) 
(6^ < 0 ^ 6^) 



(60) 



(61) 



(62) 



The wave of fu (theta) is shown in drawin g 21 and drawing 22 about the case of A=1(A) ie=3(A) as compared with iul. 
The thing and drawing 22 by which drawing 21 set the scale of the axis of ordinate of drawing of fu (theta) and drawing 
of iul are expanded in order to make the wave of fu (theta) legible. The wave of fu (theta) starts the peak portion of a 
sine wave by width of face 60 degrees, can be located in a line in it in order by the side of positive side negative side 
positive, and is the wave which set up the magnitude of a negative side the twice by the side of positive from drawing. 
That is, it is the wave which controls the place of the maximum peak of iul most. 

[0098] Therefore, by adding fu (theta), fv (theta), and fw (theta) of such a form to a sign curve, about the phase current, 
maximum current can be controlled and there is no change of an output torque based on this. Furthermore, the 
conditions of not generating the zero phase current are also filled with this example. 

[0099] Furthermore, the result of having used the conditions of formula (60) - (62) is shown in drawing 23 . Drawing 
shows the following things. 

[0100] - The zero phase current zero phase current is ie=3(A), and a ripple component is not contained. 

[0101] - The current (iul+iu2) which generates torque motor torque is equivalent to drawing 19 , and has generated the 

torque as an intention. 

[0102] - The maximum of the magnitude of the magnitude phase current of the phase current is 1.866 (A). The 
component according [ the component according / tiie items of magnitude / to an alternating current ] to 0.866A and a 
direct current is 1 A. 

[0103] Thus, the maximimi of the phase current can be controlled, without affecting the zero phase current and a motor 
output torque by using fu (theta), fw (theta), and fw (theta) which are shown in formula (60) - (62). 
[0104] Moreover, xi= 0 degree shows the case where the alternating current amplitude is modulated by the 3 times as 
many higher harmonic as this, as other examples when not allowing the zero phase current a ripple. 
[0105] That is, the wave of fii (theta) is shown in drawing 24 about the case of A=1(A) ie=3(A) as compared with iul . 
This wave is the wave which is a sine wave with one 3 times the frequency of this, and modulated the amplitude of an 
alternating current wave form from the first like a degree type. 
0106] 

Equation 15] 

«ui " (1 + oaui(3^))^ 8in(0) + t'e/S (63) 



iu3 » (1 - a8in(30))^8in(0) - i«/3 



(64) 



Furthermore, a formula (63) and (64) can be arranged as follows. 

[0107] 

[Equation 16] 
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lui « A sin(e) 4- i«/3 + aain(39)i48in(ff) (66) 
= i4ffln(ff) - ie/3 - osiii(3e)^flm(ff) (66) 

Here, if it sets with fu(theta) =alphasin(3theta) Asin (theta), the conditions of formula (33) - (42) will be satisfied. That 
is, the following results are obtained by setting it as fti(theta) =alphasin(3theta) Asin (theta). 

[0108] Drawing 24 shows this fii (theta). Furthermore, the result of having used this fii (theta) is shown in drawing 25 . 
Drawing shows the following things. 

[0109] - The average of the zero phase current zero phase current is ie=3(A). The magnitude is 3 times the amplitude of 
added fu (theta). 

[01 10] - The current (iul+iu2) which generates torque motor torque is equivalent to drawing 19 , and has generated the 
torque as an intention. 

[01 1 1] - The maximum of the magnitude of the magnitude phase current of the phase cxirrent is 1 .872 (A). The 
component according [ the component according / the items of magnitude / to an altemating current ] to 0.872A and a 
direct current is 1 A. 

[01 12] Next, a result when 30 degrees of phase contrast shift to the coil location between each star (xi= 30 degrees) is 
shown in drawing 26 . This drawing shows the following things. 

[01 13] - The zero phase current zero phase current is ie=3(A), and a ripple component is not contained. 

[01 14] - The current (id and iq) which generates torque motor torque is equivalent to drawing 19 , and has generated the 

torque as an intention. 

[01 1 5] - The maximum of the magnitude of the magnitude phase current of the phase cxirrent is 1 .866 (A). The 
component according [ the component according / the items of magnitude / to an altemating current ] to 0.866A and a 

direct current is 1 A. 

[01 16] - the wave of the phase current - the command value used here is a wave which changes steeply, in order to 
control the magnitude of current. However, in being actual, it realizes by filtering this and removing a high fi-equency 
component. However, the depressor effect of current worsens a little in that case. 

[01 17] It is "example in case of allowing the zero phase current ripple" xi=0 degree, and is the conditions which allow a 
zero phase current ripple, and one of the energization methods which can control the magnitude of the phase current is 
passing fix (theta), (theta), and fiv (theta) like formula (67) - (69). In addition, g2 of a formula is the constant put in in 
order to fiilfiU the conditions of formula (40) - (42), and is g2=-0.637 in this case. 
[0118] 

[Equation 17] 

^ r -^4 8iii(fl)-ja (0<tf5ir) 

A ^{6-^)^92 (0<«<2^) 
M6) - { ^AAniO''^)-97 (2f <5<5^) (68) 
A 8m(tf- ^) - p2 (5^ < e < 2it) 

Um = { ^sm(tf-4p)-^ <S<4^) 

(4f <«<2:r) 



.4sm(tf-4p)-^ 

"A 8ill(«-^)~^ 



The wave of fii (theta) is shown in drawing 27 about the case of A=1(A) ie=3(A) as compared with iul . Fxirthermore, 
the result of having used the conditions of formula (67) - (69) is shown in drawing 28 . Drawing shows the following 
things. 

[01 19] - Although the average of the zero phase current zero phase current is ie=3(A), a ripple component is contained 
and the magnitude is 0.46A. 

[0120] - The current (iul+iu2) which generates torque motor torque is equivalent to drawing 19 , and has generated the 
torque as an intention. 

[0121] - The maximum of the magnitude of the magnitude phase current of the phase cxirrent is 1 .63 (A). The 
component according [ the component according / the items of magnitude / to an altemating current ] to 0.63 A and a 
direct current is 1 A. 

[0122] Next, the case where a 6 times as many higher harmonic as this is added to the zero phase current as an example 
of the method of others in the case of allowing a ripple at xi= 0 degree is shown. The wave of fii (theta) is shown in 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/6/2004 



Page 17 of 17 



drawing 29 about the case of A=l (A) ie=3(A) as compared with iul . In addition, the value optimized so that the phase 
current might become min is used for the amplitude of a higher harmonic. 

[0123] Furthermore, the result of having used this fu (theta) is shown in drawing 30 . Drawing shows the following 
things. 

[0124] - As for the zero phase current zero phase current, a ripple component is contained, as for the average although it 
is ie=3(A). The magnitude is 3 times the amplitude of added fli (theta). 

[0125] - The current (iul+iu2) which generates torque motor torque is equivalent to drawing 19 , and has generated the 
torque as an intention. 

[0126] - The maximum of the magnitude of the magnitude phase current of the phase current is 1 .96 (A). The 
component according [ the component according / the items of magnitude / to an altemating current ] to 0.96A and a 
direct current is 1 A. 
[0127] 

[Effect of the Invention] Low cost-ization of a system is realizable, maintaining equivalency ability, since the current 
capacity of a device can be lowered without according to this invention, being able to control the maximum current 
value of the phase current, without being accompanied by the change in torque, and spoiling the function as a motor, as 
explained above. By controlling a torque ripple, the function of a motor is made to sufficient thing. 
[0128] Moreover, a high fi*equency component needs to be overlapped on current control at current. For this reason, it is 
necessary to control current to a RF region. However, more effective control is attained by changing control at a 
rotationd frequency. 

[0129] That is, since the control frequency band from the first is low in order to perform amplitude maximum control in 
the low rotation region where a current value is large, control does not become extremely difficult even if it 
superimposes a higher harmonic. On the other hand, in a high rotation region, in order to use a conventional method, the 
control problem at the time of the above-mentioned RF superposition is not generated. Fxjrthermore, in a middle tum 
field, suitable control can be performed by controlling the ripple of the zero phase current. 

[0130] Current control is realizable with the change of such control, avoiding the problem on control by current control. 
[0131] As mentioned above, although the gestalt of operation of this invention was explained using the example, as for 
this invention, it is needless to say that it can carry out with the gestalt which becomes various within limits which are 
not limited to such an example at all and do not deviate from the smnmary of this invention. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

20 




[Drawing 2] 




http://www4.ipdLjpo,go.jp/cgi-bin/tran_web_cgi_eije 



1/6/2004 



Tl IFJ^ 1 921 

74 r 26 ^|4J 




[Drawing 4] 



(a) 



36 



D12 





2 38 



T22 



Til . 



9^^ ^^"i 021 



'2 T22 T 022 



[Drawing 5] 

Ce) 




Vh/3 



Page 2 of 15 



[Drawing 7] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/6/2004 



Pages of 15 





[Drawing 6] 



http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_eije 



1/6/2004 



Page 4 of 15 



ld*Jq* 



-61~63, 64~66 
>M1 



-1 



M3 



68 



M2 



I 



3i0 



Vdf.Vq* 



cIq-*uvw 


+ 




PWM 

3t» 







7 , 

M7 M13 



M4 



M10 



Vc*gBI 




M11 



M9 

-70 




M12 

JZ. 



mm 



-67 



M14 



[Drawing 8] 



20B 




[Drawing^ 



http://www4jpdlopo.gojp/cgi-bin/tnin_web_cgi_eije 



1/6/2004 



20C 





rDrawin ^21] 
^ 1 - 

s 0 = 

-1 E i_ 



■T ^ r- r- 1 r 



-i 1 1 u 



T r 




[Drawing 11] 



http://www4apdljpo.gojp/cgi-bin/tran_web_cgLejje 



Page 6 of 15 




http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_eije 



1/6/2004 



[Drawing 13] 



Vm1 




[Drawing 16] 




10 20 30 40 

Mour Rawer (kW) 



Vc/E.2 




0 10 20 » 

MoiorP9wer(liW) 



[Drawing 17] 
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[Drawing 20] 
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[Drawing 23] 
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UT/.CS2Y^:-^'2 2©Il-P®H4aa-f;P2 4. 2 6 

<D'i'{±^mizmmm.m4 o ie@s^3 4 lm. 

-^lEl?S3 0. 3 2C!)7.'f y5=->i'^*!lPI'<fcO=4ir}'f 
)U2 4, 2 6 ©tt'14j^?vPBl®m{ill$rittSitliaS4 0 ©mil 



(51) Into.* aais^ 

H0 2P 7/63 3 02. 

SOS 

H0 2M 7/S387 




(2) 



2002-21 8793 



e. 

SilK- OOS J^iSia 3 -f ;Hcm8S*Sg-r d tTlft* StiS 

T?afe-5it*« 4 ieK®Ii!j*tli*ilS. 

MIB— ciCD-f >yN'— ^'EKJi. m^sEMM^iiMMmi^ 

0. 

SUE— •pCD'f >A— ^I5l!8IC*5»t«, ±m7.'f ^j^>if 
VctUfct^lI. Vc=Vb/ (dl-d2) tt^-p 



«illftOS»i«rT s , -£-®te2ia[0 1 SMlZ^rsSiK 
tt. Vc=Vb/ { (d 1 -Td/Ts) - (d 2+T 

d/Ts) } x$>^witim:fjmm. 

tfS*« 1 0 ] 8jS*JH 4 ~ 9 © I, »-ria*> 1 Efto 

1 1 ] 1 0 trtBi£cD^et:tel,iT, 

«iJtB«ii!lS|©ilC3<DM J^lg^ 3 f S n-5 &><r © 

im^m 1 2 ] If *Ji4 ~ 9 ©v»m*^ i -picEtfe© 
flfrE=^©Mjg^^3'f;i'tt, •€-tx^nsij©D-;^ic** 

IttLTSlJ^n. 2-p©S'J©^:-5'S«l«T-SI!l*ai^l 

zio (Dmmm^ e. -^-n-t'nma© h ^ m l . 

-o©-f >y'{-5'©SS©S'*r ©«Sc©X-f yj'yi/m^f- 

CM*ig 1 4 ] m^m. 1 0 rcfBm©sgtc*5ViT. 
-:^<ommmm=i^ Mzmi^-t^n^<Dm^Wiizm^m 
iJ^^-fr, ^©«iJj'»Jc?*«>-rsmsgS:ffi:!&©M)gi^iK=i 

[iS^Il 1 5 ] mH^m 1 4 lrfBt£©^Slc:feViT, 
Un^m 1 6 ) ig*:^ 1 5 lClBtfc©gSir43ViX. 

*filB-^©a}Bn -f ;w©>ftt^PB^icSgla*msSt'>>©j^» 

<t i^ftk^r '^©jDgt St^-r -5 » Hi ;^ e. 

;u©&/riz#ti^8iim:^S:«$&sifig^c— t^ro-r > 
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[183^35 1 8 ] mM1^::i^JVi:mrz>m 1 CD^SftS 

^>ifWi^^7.^y^>t/fm^r^cticj^^^ mum 
[000 n 

[0002] 

\t. ?$§a¥1 0-3 3 7 047-^^fR-^?f§|^l 1-1 

7 8 11 4^^iE/:c<b') . cc:>mmv{t, -stsmoDSta 

or3-r;ui-f>/<-^ EiSo;^ ^v^> ^m^ti^ htSiZ> 
[0003] 
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^ifih^. ^^<Dt^CStCj£;Dr-<>M-^@gg<DA* 

r$^>3&^ -eoiGffl;&i$iMsti^i<hmartatDja^ggfc 
[0004] *S?gcD|gt&^. K):^a::^Kafe<kcf-e 

[0005] 

[0006] ^mA<o%m^mt. mmn^m-r^mk 
m®35>iSftsn/c^tBXi&:gi5(D ^ %Kria-Y 

[000 7] C(D*:|%§8(DlEIliSST«. -r>^<-^EI 
30 S(DA^?mE(3:. ©Jmil^T&JSiBISii/cS^/CD^taafCD* 

[ 0 0 0 8 ] C ^ U/c^:^?g<DlEa!jSlg«:fet>T, lirffi 

40 cifcr*^. 

[0 00 9] */c. *^HJ0DlBlliSg«:*5C^r. UiBS 

o-cfc. lg3a<Dm»«s/)5(S^^:gf^'e*-:>t:<><fcc^ 
[0010] ^mA(o^timt>mmi^. ^ti<r>\^m^'^ 
S6«ca:tjtH^j^a-c*or. n-ocDMJBJ^a^^jwi. 

JKDS<? tc^tB5ii?£m;^;^:«ISplfig^cIl-:>CD-^>^<•' 
50 ;K$n/cS2miSi^(tx^C<t«:SB<!:r^o 
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[GDI 1] co5*f!?goai!);bai:^iiST«. mmmm. 
* ;i <*: J; 0 lESS^ <t ftSSJS i s nttm 1 « 

( 0 01 2 J d 1 ©»i;bm*gS«c*5 
[0 0 13] *fc. Wffi— ^O'f >-'^-5'ElSStt. stfte 

^. ±{l!l>5.-f •;/5^>^'3^^iT®JX-1'•;/g^>y|g^<D:t 
©ta^ttffi^Vc tLfct#lw, Vc=Vb/' (dl- 
d2) tlipSClcSt^tiX, fiiii2zi-:3CD'f >A-i'»r*s 

oT. ^imas©mE£MS:^gic«!ifflir«j:tA«-p^ 

[0 0 14] Sfc. MK^tJtD'f >/t-^'lr*5ltSJifiiI 

[0 0 15] 3e>«r. MiBr:-p©'f >A-^'li*3»t-5:i- 

ir, ±feMiE$nfcja:tt. vc=vb/ { (di-Td 

/Ts) - (d2+Td/Ts) } T&SdtA^JfiiT 
[0 0 16] fitJfB— rxDSJ^^JSi^'fJUi. — O 



in 

[0 0 17] «iJ§Bnoos«^^a-f;H4. -tn 
-ens']<^)n-^'{cMfc:LT^t^e.n. 2o<^)sijod^— ^ . 

[0 0 18] Sfc, *aiB«Wl^<om*hJVi'JCg!I(iS:^ 
[0 0 19] ^fc, *gf2=:-p©S}g:3-i';KD«t>tt.'*iPBHr 

[0 0 2 0] JiiJ. *«i*Hi*^e«r4i^»T, rmWi 
[002 1] ^^m<om 1 ©l!i:tiffi:^^g©§!li«*fe 

05 4.^4.d^FB1 CDffifiC^ ?&I3Bn pffig IC flUIB— ■rxD'f W"?— 

[0 0 2 2] ^:cD*fE?q©l6i©li!i*ai*^E©«<lia?*' 
mziitxM. jE«gs«&tftSstst«^*fflf o©'r 

>/N'- 5' [Hiss & f&J'^Pf ■S c: t «w J; D lEg^^ t ftSStI 

mz--o<r>mmu^^'< jnc^tasf ijgfls* ^e^i^-rs ji 



[0023] ^^B^(Dm2 (on:hmtf^(Dmi:^ii 

/'C-3?IsIS8i. fitriESri<D-r>-'^-5'IsIKCDiE©(DeiS 

<7?4>a^5 it MISm2 omt&^CDcf3tt.«^.i(Drd3 comfit 
s)6IIS^6gK: B?i2S 1 © 5? IllH^ J: crnie^ 2 <0 

[ 0 0 2 4 ] C CD*^B^<Dm 2 ott:tras^FjliicD$tl^:?? 

[pJK i m 2 O ^ > -^^-^ ^ I5IB <!: ^» C i 

1 cr)mJ3gO*tt»#.4S2 OSKiScr>«tt.*.iK:gjKS 
2<Dm.«iS<fcCC^t§?£iJ£liy3*Kt&f €»CitCj:t), iE 

$mr^cti^x^, ml(o^n^^m2<DmMm^J: 

[0 02 5] 

»timt}^m2o<Dmj&<DmB^^7fk'rm&mvi>^o m 40 
v&m(ont)m:hmsi2ou, viSimsnfe-ocDHtan 

-fJU24. 2 6*Wr'5i:m«S*-3' {«T. 2Y* 
-^iC^^) 22i. — -:>CDZtSr3>rJl'2 4, 2 6«:S 

<D-/>v^--^?(ElK3 0. 3 2i. iESeig34ifige 
a3 6iecSgS$ti/c:a>f'>1f3 8i, 2Y^-^2 
2<Di:ooZtB:3-/;l'2 4. 2 6<D*il^/^{ci2:t:t6ti 
/cfli[temiS4 0<L. ^g^(*^3>hD-'J^^^m^SiJ 
eiJL^iy h5 0<t^{iAS. 

[0 02 6] 02«. 2Y*-^2 20--:?©=:ffi=2-^ 50 
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il/2 4. 2 6(DM^?:8?iKR'r^)SftB^arA2». 2 Y*- 

-^i. S2«:p«7r-r5ct^Ccr.oOZtg3-/JU2 4, 
2 6?:Sg:;&lfil(cftaQ/ct:ff 6 0r^Isl3^l/cXf•- 
^5^<b*^€)fit«^t^•C*J^), — o<D=tB3-<iU2 4, 2 6 

fi^^\si^tixi^^}^.^m^xm'^o§^moimtmm^m 

miiitaiKtiOfliat^Lri*^, Ht|3-r/l/24. 2 6 
itM^f^i^n&atcii^tiXti^^fPh, 2Yre-^2 
2»AtBO^-iri^ASCifc'C^^. C^b/c2Y 
3^2 2 ilgft-r ^>J^-:^^K3 6uiJ:f) 
Hffl :3 2 4 CCEPftl S tl ^Hta3Si36(C*t b T ^i^Ttl 

2Y^-'^2 2(OMmi\tmmm<om:f:)mt}^&2 

tl^. ^CT0 2Y'=t-:>2 2{3:ItJ^t/c«fc^tC^mm 
S6aiLTt}|ffi§tiTCi^»*^6. 2Y*-^2 2<DlHHg 
lfi'<cjft;f7?:A*rtitf. 2Y*-^2 2CCJ:0««'C* 

[0 02 7] -r>-'<-5?{DigS3 0. 3 2«. itjcefflO 
h^>i^;^arT 1 1 -^Tl 6, T2 1 -'T26i6<i© 
^•<:t-FDl 1-D 1 6. D2 1--D2 eieCctO^ 
^^nrc^S. 6ffi<D h7>^?X^T 1 1 — T 1 6, T 

2 1 -T 2 6». -e*a-e*iiESss3 4 tn^mms 6 

i fcS^LT i i^iU i: >^j: ^ J: ^ 2 ^S-ro^T 
rieSSti. -eOjg^,^,tC2Y*-^2 20r>=:ffl3-^JP 
24. 26 (UVW) OS<i*^SMSnri>«^. Ufc*« 
o-C, iEg®S3 4 i:^®S^3 6 iCcmE^^^^f^SOT 
ti^tfc®r*f^<cf h7>i^;^^Tl I'-Tl 6. T2 

1 -^T2 6<D*>RFHOS«^S:SSrnft aCDffltB^* 
fcoTMSimja:. 2Y^-i?2 2CDHtgri-rJl/2 4, 

2 6CC<fcOE^mS?:J&^l/, 2 Y^- ^ 2 2 ?rlsieig 

[0028] h5 0«, CPU52^* 

ii:/n^7A^fBffiU/cROM5 4<!:. — B#ft«)K:7=-^r 

^mx^. c(^^^-$iriai^^y >5 0(c«, 2y^-^ 

2 2<0=:tBn-^->^2 4. 2 6fl0u vw<D^ffiCCK>)Wt:r 
6^l/c^SS•fe>t^6 1 -6 6:«P60St&^ife I u 1 . I 
vl. Iwl. Iu2. Iv2. I w2-^2 Y^-:$'2 
2(0*a.#,ccpRCi«C:f e>n/c^ia'fe>'t^6 7 *>^>(D4^tt 
.^^ffilo, 2Y^-3'2 2<Dl51gffi(CBX»5«t:re>n/c 
I5JISft-b>1^6 8*^?><D2 Y^-:$^2 2CD(olfK^O@ls 
a>f^>t^3 8CCK»3m:r6*i/cmQE-b>1^7 0 

2(Dmh^m'f^^^^mts:i£ii^K^A'^-V^fthXKti 
Snri^S, CCT\ mil&-fe>1f6 1 -6 3*5j:c;Si£ 
■b>-9-6 4'>'6 60^ 
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l^^i>(OtLXi>J:l\ tfc. ^^SflglOLj:. ^ h 5 0 

— T16. T2 1-^x2 6(0:^^ y^zy if mm^iju^ 
[002 9] :^(c. c ^ Lrffli3c$n/c||JSMcDK):^ffi 

=1 Jl/ 2 4 <Dcp&«S i Hta =1 ;U 2 6 O^^&^.i mfi^ 
VO 1 2*5S[jSlli[14 0CL)^Vbi:i5/h$iit*SS«:fc 
. W^1lffiOg£n^2 Y^-3'2 2<DHffi=i-<;l.2 4. 2 

6 CO u tB©iin ^>^i7^ >;^«:3t g bri^^g-r -Si^ia 

ia-C*5. C»*. :E*§:3^il'2 4<D*{fc^.i=ffi3-^JU 
2 6 <D*ft,^i<D^{4IIV 0 1 2 i^mmmMA 0 CDmE 

V b J; 0 c^t^r > A- » |a]5s 3 0 CD h ^ ^s;^;^ 

1 2f>^t>(OWSiP^yj^'-'$imK3 2<r>Y'y>i? 

(a);&^0 3 (b) cptC^S7^EnT'^TSJSlElS3&5^a; 
Stl. 2Y*-:$?2 2 0Hffl3-/^l'2 4, 2 6©u«« 

^mii32(!>v'7'>iy:^^T2\^tyr^t. ^)rp 

x^;U=%^'«. H3 (c) 4^^m5^Enr-^Sr^miel5g«c^ 
(J. ilffi^ill4 0Ox:^;^+"^n>7^>•^^3 8K:S^-5> 

2^.4 0 CD^ff V b cfc 0 S< a * JCjSf^r C * 
2Y*-^2 2CDHffl=i-f;i'2 4. 2 6©vwtB 

t^3&>6. =tB3-/->l'2 4<0*tefej=^,«b=tS:3-{;l'2 6 0[> 
4'tt,#.<5:(D^(4IIVO 1 2*iil^t^^4 QCDSEVb^fc 
D/h$C>tt.«<h*r-5<?:^*JCY>^<-:$?IsI5S3 00 
V7.^1\2, T14. T 1 6-^-<>A-:>lElSg3 2© 
h^>t^;^afT2 1 . T23, T25^:t:^:t7r«(C 
<btcj:0. iSi^^S4 0tcJ:0=i>f'>1f3 8€:^mr 

I0 03 0 3ia4«. Hffln^;l.2 4C[)*&^,<!:=tBn 
-f 2 6 0*tt.^i (D^flHV 0 1 2 *^ita^iB4 0 <D 
^ff V b J: 0;^*li<*Sgfctect^^fife<DS£n«r2 Y-^r- 
5^2 2(DHtB3-/;U2 4. 2 BOumomtl^yi^i^ ^ 

VO 1 2755itfig^ig4oom£EVb<fcO:;^tiittsgr-r 

>/<-»@gS3 0(Dh^>S^X^T 1 1 *J2f>-Ch^> 
t?;^a?T 1 23&«:t:7*jJ:oV>^<-3?[nI5S3 2cr>h^> 
t?-^5?T2 ld«:r:7-Chv>i/X^T2 2*i:t>©t*yiS 
C(Di^, H4 (a) *CC|Sg^EnT^"r5fe 
m(sl8S;&^Jl^at5 3 3 8 Oig-^^W^ V c * 
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2 20Hffl=i-/;U2 4. 2 60utB«guaii(5»iecy7 
5^ C(D«?g*^6-<W<-^I5]B3 
0Oh-7>l^^^Tl 1 J§r:^-7rSdW>^<-a?[BlgS3 
2(Dh'5>«;?;^^T2 2^:^:7T5i. ^JTi^hJi^^O 

r «ft6 L ^ s Hts 3 u taccSii 6 n/cx ^ 
^ S4 (by^fc{iS4 (c) *^^Enr77^r3Sm 
i2i5S4ca:5ii:i^miS4 o^Ttmr^. u/t^^-^-c, c<d 

lsIK»n>7=>1^3 8<Dx:5^jl.=i?^ii:g£f|i®4 otcSit 
10 'Sti[S£^?®^m[5IBi;^^jr'rc<5:*5'Cgr-2>. 2Y'=e-^ 
2 2<D=ffl=i^;U2 4. 2 60vwtBt, ut§il5l«(C 

JV2 40*tt.^£Hffi::i-/;L.2 6 O^feSiCD^figV 

0 1 2i)mwLmm4 0(omEEVb^K>i^^i>^tT^ 

<!:^tec-r>/<-ar@B3 0(Dh^>t;^>^arTl 1 — T 1 
6"^-<>/<-37ll%3 20h5>i;?;;^^T2 1--T2 6 

^:^>tyr^ctic^r). =i>f'>i^3 8tCcfct)ii:fi6 

^ 4 0 43tmr C i # 5 . 

[ 0 0 3 n cocfc -5 (c. mmio&tjati^^ 2 o r- 

20 is, ti[Sfc^®4 0(C<fc0 3>r'>t^3 8^3femUfc»). 

a*{cn>f=>-tf 3 8{c<t:oitgsmt®4 o&^mrsci 

(C^ffi^^^DS-tf^i. ^>J^-^mm3 0. 32<0 
JESSES 4<J::eSSS3 6«:53:n>f=>lf3 8CCi:^ 
ii:S£^i[idsg^3ti/ct^i>:cO. =l>x>•t^3 8CD^ 

^>^^-:S?lHlffi3 0. 3 20h^>2^X5rT 1 1 
--Tie. 12 \ '>-T2^^7.^ v^lyifUU-r^Ct. 
30 CC^O, 2 Y*-i>2 2?:llitb*liei-r-SC«i:*irft-5i. 
CCD it. H*B=i-f;^24J::EnttIf ^HfflSLffiOSta© 
^(4Vul. Vvl. Vw n3:-^>y<-^l5|5S3 0(0 h 

(CHtgn^;l'2 6CCEn»nT^»H*BS!SScDStBCD^{aVu 
2. Vv2. Vw2fc-^:/^^'-^Iilgg3 2CD^^>S/X 
dfT2 1-T2 60X-< ^r^>i/ft0ai6C<fc»)-{>^^-^r 
A:tl^V iO$QSrt-cai5C55^-Ct-2>7&^e>. 2 Y* 
- 2 2 CDHtBn ;b 2 4 CD*tt.^,comfii V 0 1 -^HtB 

40 =i-Y;i'2 6c?)*tfe$,<Dmavo 2^s*fca{«--sc:i 

3&^-C#-5, !a5«:HtBn^;U2 4CD*t4,^,CD^fflV0 1 
<i:=:ffi=i-Y;l/2 ecDcf^iSiSCD^avO 2iCDII;&JilSfem 
iffi 4 0 CD^EE V b <!: ^j: S J: ^ »ff 0 /c ^ * CDHffl 3 -/ 

2 4 CDStBomaV u 1 . Vvl. V w 1 OiSJB m 5 
(a) ) <b. H«=i-/JU2 6CDStB<Dm{4Vu2. Vv 
2. Vw2<DzgJB (05 (b) ) (D-OT^TTn-r. H*, 

a\mmLrcmm-rtin^m'^<mmx$>K>. vxb 

'Y>^^-:$?A:^S3EV iCD^ftfii (V i/2) 

2 Y^-^2 20Hta3-<-»l/2 4. 26<D 
50 tf3j4,^/jcr)^fit||v 0 1 2 *5iSSS^ffi4 0 CD^ V b J: 
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D 1S< i^f ^ <fc -5 tclftf^ Ur 3 >7=^>-j^ 3 8 L/C 

1 2 T^i^OiSS^aS 4 0 comEE V b <fc 0 < ^ <fc CCgf^ 

3 8 <D5fc®mijfe^aS£«® 4 0 HtB3 
;U24. 2 60c|3^i^^Htom{4MVO 1 2«r5?KT&C 
<!: tCfc 0 SOfflf ^ C <!: jC^^-Ct -5. 
[00321 ^XCC. |lte«©«b*m*Sia2 0<Digt6*« 

(C, •^^ja-fe>*^^6 1-63. 6 4-'6 6tc<k01^tti$n 
/c^-3f|S^Sai u 1. Ivl. Iwl. Iu2. Iv 
2. I w2«:lHl^ftib>t^68k:J:0«^ffl§nS2Y* 

- 2 2 osg^oiHis^ e ^m^^xEJmr.mL^ri* 

®SSllfeB5Ml 2 ¥^^-^2 20Sg«itCMr-5J§* 
fiiCO— 5i UrAJtlStlS^SEfg*® Id*. I Q 

I q tommi^ I d. A I Q^mM-thWMmA2L. 
IBM A I d. A I qccs^l-cp I yY>^ffli^r*"-ar 

6 8<Cj:»5^ai5n5 2 Y^-3f 2 2(DIe1I£T 
OlHli^ 0 €:fflC^-C[HllaiK?SStgpM4CCJ:*)S5S[§n 

M5 cc<k Dsesnfc3igS2^*Q^fi'jffii p 1 %mu 

M3 riSff Sn/c*- 5?miftIlBi$I^CDKf^S«r]tlO»l/r 

»r^-tiHtaS!{ftgRM7 <b. 2 2<D|gl6CC 

^fiiV c * i^E-fe^l^T 0 tc cfc OSIffiS n/c3>f^> 
1^3 8<D5g^ramffV c iO{gSAV c?:SI5ffr^«» 

SM8<h. mAVc(c*tbrp I y-^>^fflt*m> 
T^^-y-HESlMffi^^rfemSfeSfPfi^iSStr^P 1S«J® 
SBM 9 i . leHEiiKaiSSPM 4 Cc J: 0 SIff 3 n/cIalSiS 

gimffiJl^Si Id*. I Q ^ccs^ci-cmtfemflao^ 
g'jffl^?sgr-5®femifc^®i«^spMi oi, comffi 

ffii P I ftO®gPM9CC<fcOSISt$ti/c^^iSiSflFS<5: 

CC<t 1 b «:^#^-&iJDi^SIM 1 

1 t, »D»»gMl l;&>6C[)ffi:t>CCP ly-Y^Srflac^r 
mrfe^iS«:ll35l'r^/cJ!!)CDHiar2-^Jl'2 4. 2 6cp43tt 
.^jao^li^V 0 1 2 ^rtSSr ^ P I SBSlgPM 1 2 

c©*tt.'*LMos{i^vo 1 2 i-tanffl^jfesSMTcc 

J:0{#6ti-6Sta®(4Vu 1. Vvl. Vwi, Vu 

2. vv2. wyr2t^mniyx^mm^^^i%htmm 

Ml 3^. Sj8m^«:ia3lifi«:«ir*-CPWMli^^a» 
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d?r«, H«n-^;l/2 4tc*r-r-6:/Ot5rd?<b=:ffl3-<>U 

2 6 «cs»TS:rci y t*^— o:/p 5; t UTietsu 

/Co mffi^l^gPM 1 e>-tS=:tl^}^&PM 7 fc J: O'^SS 
S!tfeS|5Ml 4«. *t4.#/acDmiigV 0 1 2:SrlingT2> 
*fecfcc;Zta3-riU2 4 ^Htln -fiU2 6 i(c«ur% 

M7{Cj:0S6n/c4&timfiLVu 1, Vvl. Vwl. 
Vu2. Vv2. Vw2tcJ^gM8 3!r^?>P ISaSiSfiM 

10 1 2 tci t) jsm s n a «i4.^^©a{4Mv 0 1 2 4 fine 
LrpwMft^^fn^-r-sciocjro. @:i3S^ia4 0«: 

1^3 80^I£V c^iJi^&fiiV c ♦tcsj^sn-sj: ^>=:« 

=i-f;l.2 4. 2 6«:EnttlSn€»Hta2fi[ift«:H5iC«^r 

firsts. 

[0 03 3] CCT. PWMSSSLgPMl 4Tffll^*»iS 

igcoHfa 3 2 4 ffiicc*f -r -2) Hta 3 2 6 m<omn 

20 07«CJ^ig»^l OOH2. 3>f=>l^3 8<0^EEVc 
^:4 0 0V. B:gtmilI4 OO^EVb^l OOV. 

r^ifla^sog. mijfefi^ffl I d*. iQ*^s^o 
A t ufc^f^vmM^&mun^ o&tutct to^i^ v 
5r7'jKD^5:xt/-'>3>fe« (07 <a) ) tmm^ 
(ataft * 1 8 0 gcD i ^ (omwi V V zf)V(oiy ^z^v-u 

3>*£m 07 (b) ) CD— F««rjS-r. mTT^'ir^J^'^ 

(c. jaaiigfiitaft ^ o i//c**sai55£y ^ T^'ji^tt/h^ 

</cC^. 

[0034) tl±Si§3 U/clUSSWOlib;'3Hi*Sg 2 0 tc 
30 <fctlW. 2 Y^-i5?2 2(D=:ta3-fiV2 4. 2 60*tt 

•^/ditcias^^aF.4 0 ^s^"r^» i^tcztan ^)V2a, 

2 6<D*&^,racD^{4^V0 1 2?:ligiB'r^Ci{Ci 
9, -{>M-^A:^?^EV i iUT<D=»>7^>1f3 8<0 

2Y-=t-^2 2©IEttt^:JStcS-:Jc>T:a*«c-^> 
mE,icm^t^tixi.^^m^ic&ox. 2y^-^22^ 

40 CD^EVb^Sacc3§-<-53^>^6. iESfe^t2S4 OCCStr^* 

[0035] mm.m<Dtbtimt}^k^2 ox\t. Hta^-Y 

;l/2 4iHffi3-f;l/2 6i^Wr'5»2 Y^-^2 2?:ig 

2 0BeC73^rJ:^^<C. Hffl3>f;l/2 4B?:Wr?>»l^ 
-^22A£Hta3-/J^2 6B%WTS^2^-^2 2 

'=e-^2 2 A£m2^-^ 2 2 BK:S^CD[2ll&T-<0lsI?£ 
ft^a. e b^igai■rSI5IlKft■fe>1^6 8 A. 6 8B«: 
50 mi. -<>/t-^[slK3 0<C^0»l-t-^2 2 AtcHI 
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m>m(Ont)\^ti^kmi 20Br«,mi^-:5^22A<D 
EH£f4iS2-t-5'2 2 BOIsIISflSCD— ooifi^tt^j^ 

.[0036] mwm<D»ti^ti^m.2 o^^momti 

(o 0 3 7] mmm(D«}t>mt>^m2 o-c», jEmmm 
t Lfcf)K m9(D^Bm(ofiit}mt}m^2 o ctcpjTsr 

> f'Vt^ 3 8 C a ^mmt^ <t^(CHtB3 ^JV26(0 
4^\i}^.tn^m^3 6 <!:{Cn>7=^>-tf3 8 C b^gS^f 

a. 3 8Cb<DifJE€{S<T5C<5:;Crs-C#^>. S^/c^ H 

iES^3 4i=tg:3-<il'2 4(D*tt.'S<i:{C:3>x>•t;• 
3 8 Da^S^'r-Si^t{C=:ti3-/;U2 4 0*tt.i^,i:6 

mmm.3 6^«:n>7^>•t^3 sob^s^-r-s^jOiL 
fc5 . 011 (omm<ont}&ttmmi2 oE^mnkr^ 

<fc5K:. iESSiS3 4<!:Hffi3^Jb2 6<iDifil3L#,i«:3i 
Vf'^t^S 8E a^SMr^iSCCHtg=7-/ji.2 
l±i^:i:gSSSI3 6 i(C=i>7^>1f3 8 E biSK-r-S 
«><DiOTfc<fcC^ Ctl6Og!^W(D«i;^jW^Ka2 0 

c. 2 CD. 2 0Er{i, E.mmm3 4tn^mm3s 

[0038] SISfigiJcD»:^ffl*^S2 Or», -ocD-< 
>^<-^lDiSS3 0. 3 2«C<fc»jm:fc^«l&$tlSrocOH 
fa=iW';^2 4, 2 6<D4^ff.#f^{CitDfem^S4 O^S^T 
^.fccDi l^/c^s. @ 1 2(D^0i<O&^ti^t}mM2 0 F 
«:W^-r'5i:^«c. =:oK±<D-<>-'^-5f{Elffi3 0 a. 
3 0b. 30c • • •«:ctO^;^«ISSn4HotLbO 
Hffi:3-/;l/2 4 a. 2 4 b. 2 A c ^ - - <0^tp\^^j^ 
"SrM.^mMA Oa. 40b. 40c - • • -CE^UtcSiK 

[003 9] mm&i(D&}t}mt}^^^20X\t. roO[)H 
♦a=i-fJl'24. 26© t}3tt,^/Bl tCiSiffi^?^. 4 0 

i^ii\'^^i&mm^mm'r^'b<otbxi>^i\ 
[0040] mtnm<DW}t^tiitfmm2 ox\t. z.&misi 
'^-^^m^^n:hm:fim^tLxisimLfcifi. 
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10 04 1 ] r2YDCtC*Jtt5»=i>f=>-9-^$0aij 

; flys ^siST s V ^ ^ v> > stifa-i"^ c 

[00423 tC-e, *IISQJBffi<D2YDC^>^^-^«: 

mtcti)^x^^. 

[0 04 31 ir«cto%, =i>7=^>-y-co— ^«-S«BE 

CO=3>x>1fCOPI5g3&W>^<-3f I NV K -^»< 
-^INV2«:*tx-enSliKStiTi^-B. :r«ctoi&. n 
>T>'y-C<DtH^;*im®i UT-f I NV 1, I 

NV2tCA:*?StlTC»€>. 

[0 04 4] -/>/'C-^ I NV Mi, 3ffl<3Da:f7Ul. 
VI. Wl^WL. CC{C^-:$fa-r;l.MlCDU. V. 

20 W03tBO3-/ji.;os-en^txgi^$nro^, ^tc. -/ 

>^<-^INV2W, 3ffi©m:t>U2, V2. W2SW 
L, CCtC^-^=7^;i/M20U. V. W6r)3fa<0=i-/ 

[00451 CC-C, *-^=J-/;l/Ml. M2«. gij^ 

iCijkUX(,^^f)K 1 0(D^-d?03J-/;U-c*^), ilt^CD 

30 [0 04 6] *-^r=i-/JUMl ; M2 COSffi^- 5^3 
M2 CDcptt.^,|SI±3&i/< X t; B 

jES^i^^S*!. *-^3-<^UM2©*tt.*.CC-'<'7^y 
BOggd^Jg^Sfiri^^,. 

[0 04 7] ncfe, m^nkt^Ltcffi. '^I^J^-'^IN 
VK I NV2tt. -en-etlSl^iSpi02miamK 

(myj^omx^tmmmpt^r—:^) (cisig3tx:^c2-o 

ox ^ y > ^ h ^ > t^y^ :5ir (DiS^JgSS^&i t> j^j: 5 r - A 

[0 04 8 1 S£-:>T, -O^^-^INVl, INV2rt 

Ml, M2k:K*&U. cn^^rfEffi-r-SCi^iT'tS. 
3 -f>^<-irINVK I NV2tc*jW4±»Jh 

50 mmo^^ imsmm) ffimm^ti^. 



(9) 

IS 

(0049] CCr. :fmtmBT\t. loCD3>f^> 
BOPIJS^BE (ffl:tl^EE) E«S*W(cS!«U^^U. ^ 

CO 0 5 0] S 1 3ec7j^"ri:^Cc, mi^iSpCD 

.^«Vp. ll2^iSmCDmi£{iVin, r^^T^^lfCCD 
mti^^^ti c. n>f'>1^C<DM^^E«Vc (= I 10 
Vm^Vp I ) . -r^/-?-^ I NVl©mitli®p35P6 

(OmmtipZ. -r>v<-3z I NV2©»2^«m3&^i& 

Vwl, ^-^a-<;UM2tcocir, utHmi3Siu2. 
vtgmffi i V 2 . wtsmife i w 2 . u tSiSmflEV u 2 . 
vtB3g^EVv2, wtB3g^Vw2-C*^. -=e-a?3 20 
Yil/M 1 O+tt/^.mEEJiV 2 1 . ^-:$?n^;l.M20* 
fe^,mEE5i V z 2 , ^< 7^ y BmE« E . StimiStt i 

1, M2 0«tt.«S^fiV2 1, Vz2<!:. -<>^^-^ I 
NVl. 1 NV2(D^a?.^ff. rn:fc%=^>f^>1^CCD 
ai*mEEVcCD^C^5J, -r>^^-^INVl, INV2 • 

RBPaott-CS* 9 . 2-PO*-^=3-r;l/MK M204' 

V V- y B^EE ( = I V z 1 - V 30 
2 2 I ) rS>*. tS-^r, -fW^-5?INVl, INV 
2<D±ffi(lh^>*x;^5ri, TeJh7>i?;^^<D*>»Jfa 

[0 05 2] S/c. -{>^N'-^INVK INV2(i, 
rtS5fl[)>^ > i!^ h ^ > ^ P WMJiJ^-r -5 C £ 
(Ccfc-3T. ^-:^r?-/;l/Ml , M2(D*{i.^,^{4Vz 
1, Vz 2^©r(3T'5>. CCr. ±jlijh^>i^;^i5'0:t 

HI 4 (a). 1 4 (b) CCn^^J:^(c. HftigrA^> 40 

jsaisso-ssatcw-r -5^E^i*{i(D^fcl?i<^)g5^r 

014 (a)(C«, I NVl<Dg:Bi 

l*57S5nr*5 0. B14 (b){C». 

[0 05 3] COJc^CC. a:i9$5Ci:oX, 50 
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C<D4iit.#,^tt4t=i>7^>if^E05ttli. 

^^-yf^y B<D^EE"C$)^. a-:>T, ^^<b. 

[0054] Vc = E/ (d 1 -d2) 
-ecr. I NVl , I NV2(D3:ia$«:$IJ 

[0055] ^jr*j. i^oa^rti. ^\yf^-^<r>mmk 
1:1:5 0%<D^^«:«. ±Th^>2^:^^<?:^>5 0%o:)W 

[0056]Vc = E/{(d 1-Td/Ts) - (d 
2 + Td/Ts) } 

S^^dl. d2^$Jj®r5C<!:r3>^>1MaEVc* 
[0057] S^CC. iai5CC«. $6«:fficr^Jf$OT* 

^urc^-s. ^-^^^n^fji/i ur, mi. 

M2. MSCDS-Q^^LTC*^. -eUT. -t-^n^JP 

Ml. M2©«tt,«sPBW«^<7f^yBiris^sn, ^- 

3?r3-rJl/M2. M3<^)*tt.^jBl*5v^yf y B2rS^§ 

Nvioa^^miKsn, ^-5i=i-^;i/M2ccttv 

M-^? I NV2coUi:^*J}g^$ti. ^-3?=i-/;i/M3k: 
li, -fW^-^ I NV3<DHi;^?;&5S)KSnriv;5)„ -eu 
-{V/^-^INVl, 1NV2. INV30A:^CC 

[0 05 8] CO<fc^3^j:^'X7"A«:fclir, 
COta:^?m«:Vc. -'^^r-y B l(Da:^^E*E 1 . 
-'t^r^yB20a5:t!mE*E2, -f^-'^-^ I N V 1 © 
a:i^^^dl, -/^v-t-^ I NV2<Dg!l^^^d 2, -/ 
1 NV3<D^i^^d3 4fc-r^i. Ctl6CC» 

[005 9] 

Vc = El/(dl. -d2)=E2/(d2-d3) 

ffi-^r. cc[)a*jftsr^<fc^>ccL/r^w^d 1. d 

2. d3^$iI'(SlT'5C<br. R^gOP>7^>-y-SEVc 
*f#-SC<fc*ir#^. S/c, E 1/ (d 1 - d2) 
E2/(d2-d3) <Dffl?:S<c6iJ4Ci-C. 
yBl. B2ra«:*5W^>^lw?:l£iai'r^»C<L;!?i-Ct2>. 
[O060]3^c*j. *-^P^;^Ml. M2. M3<03 
oiO/cAs. 4JeU:il/rfeISJ«l<D$ir^*?f^C£3&«-C 



(10) 
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[0 06 1] Tm<mm:km(Oi(Dmi *v:;^5rAJc 

[0 0 6 2] rmt&mm<opjbmi mmmmz%^mm<o 
•r.' .■ 

[0 0 6 3] JieDS'Sa.l — S'a >«£tTcD#llTfTo 
1 Sr, — lH!gT<0¥l^ffi (itSS^^i^) i d c t^n&^ 
i a c ICOV»T«, -tOSe 1 a c T^fefbLfciaS 

[0 0 6 4] •rut)^. 
mil 

y„ (2) 



if -5. 

[0 0 6 5] •p-rJtiT. *>';^xA0Dm?fc«I£Ei:3> 

7'>-y-ttm V c (omm^ emeE vw?&^g-rs. cm 

i a c i— JtO&ffilt (*^c o s 4>y Tit^-TStiE 

[0 0 6 6] •r;a:toi&. 

[Sc2] yw=Vc-E (6) 
vv=Vwg (e + ^) (7) 

[0 0 6 7] ^:-^'ffi:^lWoi&3^Jl.*t-r-5ft 

[006 8] 
[»3] 



*<te 



(3) 
(4) 
(5) 



- «f r 

2irio 
1 



I ^ Si 



(8) 

(9) 
(10) 

(11) 

(12) 



^-i'lB*ttaife*«+»fc/jN*lr>i:bTWo= i 
[0 0 6 9] 

m4l I e=Wo/E (1 3) 

&>±^r>y ^^=i-(jvi:mtx^nm\iA (12), (i 

3 ) T3j<Je> e)n« I a c . I e $rf rjffl L5fc^T-jj?«?>e*l 

[00 70] 
ISC5} 



(14) 



jifeic, ««fi;fflus^ft=?&a^-r. «?fi«mE=4 2v* 

fcHiosv. n>x>-9-affiVc = 2 i OV (#EE^ 
Vc/E=5, ^itfi2) . ::^^cose = o. 8-c. 

[0 0 7 1] COlSHSr, @1 6~E1 SICg^-T. ZLtl 



max) , *IS;5«fflm5SS±ffl, «^*«*aii8ite^ffl® 
5-&OilSit^5J (ie/3) Sra^LTl^S. 
[ 0 0 7 2 ] @ 1 6 »a!SE*®S^^cDffim8gS:*:tt. @ 

018 a§4§ u ^ zf)m^^n'X'<Dm±tii> 
mmn.:^.m (4. 2. 2 gij) ^m^&:kmt:^ 

[0 0 7 3] c:tl^CDglJ:D£4TOClt7j<*3j5^S. 

[0 0 7 4] • t»-r*i©ii^ict>. 4smDit®:^#$«# 

[0 0 7 5] • ^fc. jiiifi©St»lc.t*ta«tStcr)^# 

[0076] •Wo = 4 OkW. #JEJt5m:i?4BmiE© 
(3S8S*^J, it8gJ5E») ^JtlJ-rst. Bl 6<D 



(11) 
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«£jfejfim-cti, m:km4 7 7 a (i 5 9. 3 1 7 a) , 

017 Tli. 454A(136. 317A).018T 
li. 40 2A(8 5. 3 17A)T-*2.. 

m:^^icp«.>T, iJi§s-r*. 01 3icg^-r2YDc^^ 

Sj-f >A— ii^fiS^ta*ffi«Bg i u 1. ivl. 
i w 1 . i u 2 . i V 2 . i w 2 li. m^M^t: i e , 

o). e (0=0) t) <fr*t«. *5«i?«$*is. 

[0 0 7 81 



(15) 

(16) 

(17) 
(18) 

(19) 

(20) 



$^>IC, 5C (2 2) , (2 3) ^^AT^d^ilCcfcD, 
^(21) {iaT<^)cfc'5«rfcS#ji^An^. /<ti3. ^ 
(2 4) (C^fel^T, id, i qtt, dq$iT«SnS« 



/l 
0 
0 

1 

0 



0 
0 

1 

0 

1/ 



-41 

(cos9 



Cr-C. A=l (A) . i e=3 (A) t-TSt, SC 
(1 5) ~ (2 0) «. 01 9 0§a«A<W«. fcZfU, 

019«±S7i^e. lul , i u 2S->«r<D«l8Sd«lK 
B, i u 1 t i u 2tOli£iSt<^fn7j«2SB. fflmSitSrd 
Qt&^^Ltzm<Ddiimm\ dl. id2;5t3SB, q 
«!l«S!£ i q 1 . i q 2 4 SS. m^mH^^nnm I e 

[0 0 7 9) dCT. 'J^i'^'>;^ h^Pi^Sr^AJ^Jittn 
tf i q 1 + i q 2j5«^r-^' lc9r#-r<5maEdt» 

T. i u 1 + i u 2t)i^—i^ hji'i'iz'm^t^nm^^ 

2. 0 0 (A) 01 9©H^<iD^-6. ^— :5'^ 

mssos^mi. 5« (2 1) TflKc:t»i-c€r*. 

[0 0 8 0] 

[S:7] 



/ 2A£n[0) 



(21) 



[0 0 8 1] 
[19:8] 



eos$ 



) 



(22) 



(23) 




/O 0 o\ \ 
I 0 0 0 I 

V 0 0 0 / 



( 



0 
0 
0 



(24) 





\ 















T-rnTt^s«^) ti4. afli$n«msgtt^ (25) 



~ (3 0) «t*lwS#*>A6n. 
1) 

[0 0 8 2] 



^ (2 4) liiC (3 



(12) 
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2a. 



2r. 



(35) 
(26) 

(27) 
(28) 
(29) 

(30) 




(31) 



A=.l (A) , ie = 3 (A) . € = 3 0* fT-Si, 
^ (2 5) ~ (3 0) it. H2 0©H«*«^r«. 

[0 0 8 3] r||M}g^<D2 YDCpJ^Si-f >A— 

[0084) •tfj.t>t>, ^mt&mm-ctt. @ i 3 cd 2 y 

DCpIS;S-f >A-^'lr*UT, fflmSK i u 1. i v 

1. i\vnzsciLm&(omsL^mwr^:iiix% m:km 

^Sttiai-rS. ^LT, iD^LfeKS:^fflmSSi u2. 
iv2, iw2A^e>JSfft"SC:iT> i'©ai*h;l' 



[0 0 8 5) ^:-^'UJ*h;i/i7i3J;i^«ffimflg©:*:€rs 

ul. ivl. iwl, iu2. iv2, i.\v2«. SC 
(2 1) OK^SrSIS-r-SiJJSj&^fes. -rncto^. ;^<:iC 

(3 2) ^^S-rSeiJS*<*S. &7.:$'-lK 
[0 0 8 6] 

mi 0] 



1 

0 

0 

1 

0 



0 
1 
0 
1 



h.1 
ivl 
i„i 

*u7 
■» / 

rClT^ (3 2) W£jaODffJ^J©7>i'*<4TfeO, 2 

■r)0D7U--'^5pt-^' f u (0) . fv (e) 

L. ^ (3 2) €:SISrsJ:^lr. £tT© i p «c+^J^^ 

[0 0 8 7] 
[SCI 1] 



2Asin[e- ^} 



(32) 



(13) 
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t«,=>lsin(/?) + »V3 + /a(«) 



0 



i: 
j: 



(33) 
(34) 

(35) 
(36) 
(37) 

(38) 
(39) 

(40) 



ui = A^{9 - -g-) + «'./3 + 

i«a - AAn{$) - »./3 - /„(«) 

ir 

s 

/«{«)+/»(*)+/»(«) 

/«(^)«W = 0 

i/O 

/„(^)<» = 0 (41) 

/o 

J„{(B)d6^ii (42) 

dciT, f u (e) . f V (©) . fw (e) ESS- 

to 0 8 8] eaeoT. (3 3) ~ (4 2) S^/fT f 
u (fl) . f V (0) . fw (e) (S*g142) 

i:<C<, ffiUSS i u 1. ivl. iwl. iu2. Iv 
2. iw2S:%fl!l$-»SC:t**1?#*. -t-UT. fu 
(0) . f V (e) . f \v (0) $rfflmtSi u 1, i V 
1. iwl. iu2. iv2, i w 2 <om.±WM^flSL'> 

0 o' 
0 0 

/ 



l( 



(0 

/ 0 0 0 \ 
I 0 0 0 I 



(0 0 8 9) mi 8(Dm^mm-Vtt. ^(tSrHfaL. ^ 

±mi:mu-r^. do^^ira, ^ os) <o^«=^i4 
rrct*«T#«. dtoT. f u (0) . f V (0) . 

[0 0 9 0] *3tv ±]S©lttW-C«. 2 00^:-^'3-f 
;UM1. M2raJret§ll*^/<Cl»::i:S:«1)II<i:L3t. llfS 

[0 0 9 1) :L<D^otJ.'Sr7,f^—^m<D=S-(}l'WZ&n 

HI (3 1) 3&<v St (2 1.) 

SSiul. ivl, iwl, iu2, iv2, iw2 
(4 3) ^SIJ£-r-Sii5"^*<&S. COD^tt, 

U < «^ffi«fiE©ffiofaF^*SA.fc'b©lci? b v> t * 

[0 0 9 2) 
[iai2) 



0 0 
0 0 

0 0 
0 0 
0 0 


























i ^ / 



(43) 



«« 



CICIT, (4 3) ^^fcfiSSOl-DtL/T, 



[0 0 9 3] 
l^l 3] 



(14) 
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iui = Aainie) + i,/3 + /^($) 



3 

4k. 



/ = 0 

■'0 

Jo 
Jo 



(44) 
(45) 

(46) 
(47) 
(48) 

(49) 
(50) 
(51) 

(52) 
(53) 
(54) 
(55) 
(56) 
(57) 

(58) 
(59) 



CdT. f u (fi) . f V (e) . fw (.6) . hu 

(©) . hv (e) . hw (0) mmzmm-v^^ 

€ = 0' ^ (3 
3). (4 2) ©KlSli. ^ (4 4) , (5 9) *jiSifc 
t. 

10 0 94) -€-LT, ^ (44) ~ (5 9) ^^mtct f 
u (©) . f V (0) . fw (e) . hu (0) . hv 
(0) , hw (6) mtlhJVi^^^n 

m^^WL^pm^ it^:itfji<. ffimss i u i . i v 

1. iwl. iu2. Iv 2, i w2l&g!il!)Sli-SC:t 
Ji«-C#*. $&lr, f u (0) ; f V (0) , fw 
(0) . hu (6) . hv (0) . hw (0) S:ffi«8S 
iul, ivl. iwl, iu2, iv2, Iw2 



[0 0 9 5] ^#S:^fiJL. ^ffl«Sg»CU -^/r;!/ 

miS$rfF-&«. ^ (5 0) . (5 1) ©^f1=tC«0, f 
u + f v + f w+hu + h v + hw=0*tafe#^:tt«, 

[0 0 9 6] r^*am8g{wU^/:/ji'S:fr$Jittii®-&oDA 
^mm^m\i. f u (0) . f v (0) , fw (0) 

^ (6 0) ~ (6 2) <D^6\zm&-r^:iiitzj:r)^%^ 

tlS. fjiJ. ^©gltt. 5$ (40) ~ (42) (D^n^ 

S^fc-r/tfttcAtifcSiS-c, c:©J^^ttgi = o. 8 

6 7T*5. 
[0 0 9 7] 
lai 4] 
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-0.5^(aii{fl+^)-p,) 

y!(sm(fi)-pj) 
-0.5yl (an(fl -^)- gi) 
-0.5.4 (sin(^ - 2^) - jj) 

>l(sin(fl-3^)-ff,) 
-0.5^(s5n(ff-4^)-^) 

-0.5>« (sin(tf) - J,) 
-0.5.4 (sin(^-^)-^,) 

i!(3ln(tf-2as)-9i) 
-0.5^(sin(«-3^)-px) 
-D.5>l(.sin{<?-4^)-5.) 

-O.Si4(siii(«)-^i) 

-O.bA (sin{e - 2^) - si) 
-0.5i4 (sixi(0 - 3^) — ai) 



A=l (A) , i e = 3 (A) O«^lcoi-^T, f u 
(0) ©iSJ^S: i u 1 titlSL. S2 1 . 02 2 ICa^ 
-r. 02 1 tt, f u (0) ®0i i u 1 <D0OiS$6©;^ 
ir— ;l/«r*t)-&fct>©. E2 2tt. f u (.6) omMt: 

jEfiiJcD2mirg^Lfci£Jg<»:/d:-DT^»^>. -rfj:*5-fe. i 

(0 0 9 83 eif-^T. dOi^/JJ^O f u (e) . fv 
(0) . fw (e) i£r-t)-f >*-yJClP^-r^Jl<i:1'J; 

to 0 9 9] ^^\Z. ^ (6 0) ~ (6 2) ©^ftSrffl 

[0 10 01 • «tB«8g 
^ffi«fiii«ie = 3 (A) TfeO. U ^Jl'JEKiJtt^S 

[0 10 1] • Y-)\^if 
^— ^' h;i'^ •SmSS ( i u 1 + i u 2 ) MM 1 

[0 10 2] -fflftSgor^c^S 
ffl«S5<D:*:#$<D^:*:ffll4. i. 8 6 6 (A) T-*-5. 
■k^-^<DfyV{\t. ^mz^^AiHtfiO. 8 6 6A, iSSS 

[0 10 3] wOi^i:. (6 0) ~ (6 2) IZg^f 
f u (0) . f V (5) , fw (0) Srfilfflt" SCilC 



(60) 



(61) 



(62) 



(0<tfS^) 
(¥=S«52f) 
(2^<0<3^) 
(3^<<?<4^) 
(4^^«<6^) 
(6?^<«<6^) 

(0 < « < 1^) 

(2|^£tf<3^) 
(3^S«S4^) 

(4^<<;<5^) 

(O£0<^) 
(?<«£2^) 

(2^<0:<3^) 

(3^Stf£4^) 
(4^5 0^6^) 
(5^<«^6^) 

[0 1 0 43 Sit. € = 0' Tf, ^ffl«8StrU 

[0 1 0 53 t-/jt)^. A= 1 (A) . I e = 3 (A) 
©lg^tC-Pl»T. fu (e) i u 1 ilt^L, . 

[0 10 63 
[ai53 

iri = (1 + offl'n(3»))il dn(9} + i,/3 (63) 
t'u2 = (1 - oriii(3fl))i4 rin(0) - f./3 (64) 

St (6 3) t (6 4) ttt^g-CDiplCgES-T?^ 

[0 10 73 
[ftl 63 

iui « ^sin(d) +i./3 + Qsin(3P)^8in(») (65) 
»ua = ii 8m(tf) - »,/3 - odii(3d}Xa'n(^) (fig) 

dCll?, fu (e) =os In (30) As in (0) 

ifci^tj. ^ (3 3) ~ (4 2) ©^fj=^^s-rs. -r 

JUto^. fu (0) =os in (30) As in (0) 

[0 1 0 8] 02 414. ^1© f u (0) $r5^Lfcifc©T- 
feS. Se.ir, JKDfu (0) Srfflt»/i:^m€r02 SIC 
0J;O. e<.T©c:i*«*?*^2>. 

[0 1 0 93 -m^nm. 

m^n.mtw-i^m\i\ e = 3 (a) 

ti. InA^if u (0) osiSoiltsTfes. 
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10 1 1 0 J • hJlif 
=E—^ h)Vt/ «:^*-r -S^fiS ( i u 1 + I u 2 ) \tm 1 

ro 1 1 1) -mmmo^^-^ 

ffi«ES©:*:#$©S^iattl. 8 72 (A) TSS. 

3?SEicJ:afi)c4>*to. 8 7 2A. umz 
[0 1 12] ;^:lc, ^;:^^'-^^Fai<^zi-r;H5aicfiffi 

HdtSO' (« = 3 0° ) O3^^£02 6IC 

to 1 1 3] • ^t§mgg 

^ffi®SS«. 1 e = 3 (A) T^O, U-y7';i'fiEiMi^ 

10 114] • V}Vi7 
=^-^h)Vi/^^±-t^^m. (i i q) «01 9t 

[0 1 1 5J •4iSSS©:*:#$ 
ffiffi8S©:*:€r i. see (A) t^s. 

-j4 an(0) — Pa 



8 6 6 A. BgS 



[0 116] -fflmsitoa^jg 



14, C:nSr7-f Jl.i'"J>i)'Lii5^igtfiE^^^,< 

10 117] r ^ffiHSSttc ij 5/ :r;PSrffr«^C9*ft: 
^r^jJJiWT#Siim*ft© i f u 

(0) , fv (e) . fw {6) (67) ~ (6 

9) <DXo\zm.-r^iL-V^^. Uis, SC<Dg2«. 
(4 0) - (4 2) 0^«=€:jSifct-fc«&»CAn^^» 

;i©^&ttg2=-0. 6 3 7TSS. 
[0 118] 
[»1 7] 



MO) 



{ 




{-A s5n(e-^)- 



(67) 



(68) 



(69) 



A=l (A) . ie = 3 (A) CDiS^tCt3t,»T, fu 
(0) ©SJgS- i u 1 <titl5L. 02 7IC^r. $e 
»C. ^ (6 7) ~ (6 9) <D^n'i:m^^tzm^&m2 8 

[0 119] -^fflSgg 
«4S«SgO¥J^Mtt i e = 3 (A) TfeS^t. Uyr^;b 
^^*<^*n-?-«D:*:#gctto. 4 6A-C*S. 

[0 12 0] • h)li7 

t-f' hjii/^^^f^mm ( I u 1 + i u 2) 1401 
[0 12 1] -Asnmo^^ts 

ism^0±^^<Dm:kmi. 1. 6 3 (A) T^s. 
^SOrtiRtt. 35SSJC.fcSJ«iJ^*«0. 6 3A, itSSICi; 
■5fi£5^*tl AT*i. 

[0 12 2] e = o° ^tBSSftic'j 

JDA.-S*i^S:^-r. A=l (A) . i e = 3 (A) CD« 
^Jr-PI»T. fu (0) ©fejg* 1 u 1 tIttSfL. 02 

[0 12 3] dWfu (6) ^fflt»fcJ=Sm*0 

SOtcs^f. Hit). «T©c:i*«iD*\s. 

[0 12 4] -mtsmm 



(0 < * < w) 
(jr ^ ^ 2ir) 

Sa . (0<«S2^) 
-pa (2^^*<5^) 

92 (0<fi<^) 

(^<fiS4^) 
J» (4|^:S.«^2»r) 

«tBm85«¥lS»fiitt i e = 3 (A) Uy:/JU 
^^^*i^*ns. ■€-©::*:#$tt. JniiLfc f u (©) <d3 

[0 12 5] • h}\^t> 
^-r? h Jl'i? Sr^l^f -SmSft ( 1 u 1 + i u 2 ) tt0 1 

[0 12 6] -fflmSg©;*:^* 
ffiffifig©:*:#$©S:^ffi{4i. 95 (A) ±^ 

[0 12 7] 

[0128] sfc. mssiMisdJctt. 7s,m^m.mmm.\z 
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[0 12 9] Tfet)*.. mm.mf)^:k^\,^{&m&^-x^m^ 
[0 13 0) :i<D^vumm<D^ow?nzj:K>. mmtm 

[0131) £t±. *^i^o^iS(ojgffitr-pv»TlliS0ij 
[S(S<Dfi5Wj:iJll«) 

[0 1 ) *^?«0-Slffies|T*SS!r*ffl*gS2 0© 

m2] 2Y^:-5'2 2 0=ffl3-f;P2 4i:H*§a-f' 
;i'2 6 i©M^€:IJi?Q-r«ie?«01?*5. 

[0 3) =ffl3-f;l'2 4CD4'f±,'S<i:=ffiZl-f;i'2 6© 
*f$*.t0meilVO 1 2*^iSfigmi!14 OcoSIEVbJ: 
D /h^ t>tt«glCiiJ^S«DS©i5gn$: 2 Y^— 2 2 CD= 
ffl:D-fJl'2 4. 2 6<Duffi©?in-f>^i^^'>XIC3&B 

[04) Hffla'f;l'2 4«4'tt*tHfflII'f JP2 60D 
+l±,^<i:(DmailVO 1 2*iilngmai4 0©m/£VbJ; 
0 :*:#i»ttS«r*itJ-5«8Kog5n«- 2 Y^-i' 2 2 OH 
ffin'f;i.2 4. 2 6©u48<DiBtl-f >5'i7i'>;^|^3iPB 

[0 5] =*B3-f';U2 4O'1'i4/S<D«eV0 1 tHffi 

3'f;U2 6<D*ii.?Si®m{iV0 2i©MAm5SmaS4 0 
©mOE V b t fj: -5 J; p J^fP Lfc i # CDHffi n -f 2 4 . 
2 6 ©^fflwmiiV u 1 . Vvl. Vwl. Vu2. V 

V 2 . Vw 2 ©SEJ^O— 0y^£5s-riJi9?0-e**. 

[136) |lt£fi«J©fft*tB*^M2 0©m^^$l?Sll3.-y 

[@7] %^ig{i4B^;)t0fi[£:l 8 0S©^#©mS!c 
U y >^;U©->5 ;a 3 >^«©— CTSra^-TSRWHT 

[0 8) ^i^0y©Ii!f^tB:^iSiS 2 0 B ©^J$©«ll3g$ 

[0 9 ) ^mi(DWltltiit>m^2 0 C©t»fiK©«lBS€: 

[010] ^mm<Dmtniifj^m 2 0 b©is^©^Bg 

[011] $:mm<DWj:^tii:f]^m. 2 0 E©«j*oM^ 



[@ 1 2 ] ^m&Komtniitjmm. 2 0 p©«s^©ikbs 

[013] 2YDC©gS«ifiK*a^'r0-C*S. 
(014) «JaEJt<ftffl[t. OA— :S'ffiiiiS©M^* 

^•r0Tss. 

[015] ^:-5'zi'f;W$r3oi:Ufcey^5^-r0-efe . 
*• ■ . '. ■ 

[016) S£«©iffiit:;^ffi^felts«sga:^til*ifia* 

[017) u y :/;HMfiF$i^fc*»t«.«gsti£ia© 

[018) ^ffl U 7';H1=^^lc4Dlt'&'SSit«S«©« 

[019) se*©fflmsstt«4iffiSK«ct**^-r0-c* 
s. 

[02 0] ^^m(D^mmiim^mmfj.i£ {zi-tjir^^ 

[021) U :/;i'mi3it$:«IIMf -ss^t^it^ffim 

[02 2) 02 ioifi::*:0-cS-5. 

[02 3] u y :/;p«ijS€:ttiW-r -S^^ICiittSffi® 

Sit/j: f 0T * 

[024] 3 t^<omm^x'^mm^t:^sii-r^m'^\z 

[025] 3 m<Dj^mf&xssmmmt:^fa-r^m't\z 

[02 6] U:y:/;PS:iqi$d-r-5«^ (filffli^J&O) \Z 

[027] ij y :/;u«sg&f^$-r-5«^fc*5tt*ffia 

sg^siifwa f s:5^-r0T*s. 
[02 8] u ryT^^wmfigSTf^^-r-ss^ic^stj-sfflm 

[029] 6 m<D7^m'i&x^m-r^m-^\z:Hif^nm 

[030] 6 m<Dii6m&xiim.m^t:&m't^^^\z 

[f?^©itt§«] 

20. 2 OB Wltimtl^m. 22 2Yt— r^', 2 2 
A ^1^-^. 2 2B ^2*— 24. 24B. 
2 6. 2 6B Hffi3'f;i'. 3 0, 3 2 -r>A— 
K. 3 4 JEmrn^, 3 6 ^gStS. 3 8 3 >^r > 
•tJ^. 4 0 iSSgfUS. 5 0 «^JfeIfP:i— y 5 2 
CPU, 5 4 ROM; 5 6 RAM, 6 1~67 n 
git-t>-y-. 68. 68 A. 68B lHlGft-lr>lJ-. Tl 
1~T1 6. T2 1~T2 6 h7>i^;^^', D 1 1~ 
D16. D2 1~D2 6 ^^-f:*-— H. B Ayv^U. 
C D>x>t>-. INVl. INV2 -f>A— M 
1. M2 ^-i':3'iJ\,, 
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